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Analytical Report

Client : TNU-HANFORD B98-087

RFW# : 9808L242
SDG/SAF# : H0187/B98-087

METALS CASE NARRATIVE

This narrative covers the analyses of 5 solid samples.

2. Samples were prepared and analyzed in accordance with methods checked on

glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within control limits.

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits.

7. All preparation/method blanks were within method criteria. Refer to the Inorganics Method
Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. The matrix spike (MS) recoveries for 8 analytes and matrix spike duplicate (MSD)
recoveries for 6 analytes were outside the 75-125% control limits. Refer to the Inorganics
Accuracy Report.
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11. For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial

dilution are performed. A PDS was prepared at meaningful concentration levels, due to high
concentrations of the following analytes:

Sample ID F.lement Concentration (ppb) % Recoverv

BONVP3 Silver 1000 94.5

Aluminum 20,000 85.9
Calcium 20.000 45.0

Copper 1000 89.1
Iron 20,000 70.0
Lead 1000 91.2
Antimony 1000 97.5
Zinc 1000 88.7

12. The MSs and MSDs for 7 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Matrix Spike Duplicate Report.

13. The duplicate analyses for 2 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.

14. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in
a region of less-certain quantification.

J. Michael Taylor
Vice President
Philadelphia Analytical Laboratory

mld/m08-242
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METALS METHOD GLOSSARY

The following methods are used as reference for the digestion and analysis of samples contained within this

Recra Lot#: 9 kD FLaLf,

Leaching Procedure: _1310 _1311 _1312 Other:

CLP Metals _ Digestion and _ Analysis Methods: _ILM03.0 _ILM04.0

Metals Digestion Methods: _3005A _3010A _3015 _3020A L,-3650A _3051 _200.7 _SS17

Other:

Metals Analysis Methods

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper

Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Rare Earths
Selenium
Silicon
Silica
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

Other:

L-WNLll/Md398

SW846

0
lOB

7041 5

,76'010B 7060A 5
,X010B

_

:/:6010B
_6010B'
6010B_

10B _7131A 5
36010B

v410B 7191 5
,[^^10B
:/6U10B 7211 5
^10B

010B _7421 5
6010B 7430'_

10B
10B

_7470A' 471A
-910B
k4d10B
76010B 7610'
6)110B '
6010B 7740 5

_6010B'
6010B

l0B _7761
6010B 7770'
6010B_

y^010B _78415
6010B

6010B
6010B '_

OB

6010B'

EPA
200.7
200.7 _204.2

200.7 _206.2
200.7
200.7
200.7 '

200.7
200.7 213.2
200.7
200.7 218.2
200.7
200.7 _220.2
200.7
200.7 _239.2
200.7
200.7

200.7

245.1 = 245.5 Z
200.7

200.7
200.7 258.1'
200.7 '

200.7 270.2
200.7
200.7
200.7 272.2

_200:7 273.1 '
200.7
200.7 _279.2
200.7
200.7
200.7
200.7
200.7
200.7

Method:

STD MTD

3113B

3113B

3113B

200.9

EPA
OSWR

1620

1620

1620

1620
1620

1620

1620

USATHAMA
99
99
99
99
99
99
99
99

_SS17

99
99
99
99
99
99

99

99
99
99
99

99
99
99
99
99
99
99
99
99
99
99
99
99
99
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METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U Indicates that the parameter was not detected at or above the reported limit. The

associated numerical value is the sample detection limit.

* = Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LCS = Laboratory Control Sample.
NC = Not calculated.

ANALYTICAL METAL METHODS

Not included in the method element list.

2. Modified Hg: Hg1 and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all
reagents).

Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all
reagents).

4. Flame AA.

Graphite Furnace AA.

RFW 21-21L-033/N-l0/96
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Recra LabMat - Lionville

INORGANICS DATA SWMARY RZPORT 09/29/98

CLIMRT: TMD-RABlORD B98-087 RRCRA LOT p: 980BL242

NORK ORDBR: 10985-001-001-9999-00

RRPORTIRO DILOTIOB

SAMYLR SITE ID AMALYTR

... .. .

RRSDLT UNITS LIMIT FACTOR

.... .. ................ ..... ................

-001 BORVP3 Silver, Total

. .......

9.6

...u.

MG/KG

.......u.

0.57

....v..

1.0

Aluminum, Total 8420 MO/KO 3.3 1.0

Arsenic, Total 43.4 MO/KO 4.7 1.0

8arium, Total 113 MO/KO 0.41 1.0

Baryllium, Total 0.26 MO/KO 0.02 1.0

Calcium, Total 66700 MG/KG 1.7 1.0

Cadmium, Total 0.49 u MO/KO 0.49 1.0

Cobalt, Total 15.1 MO/KO 0.72 1.0

Chromium, Total 9.3 MO/KO 0.69 1.0

Copper, Total 43.2 MO/KO 0.30 1.0

Iron, Total 18400 MO/KO 0.28 1.0

Marcury, TCtal 0.02 u MO/KO 0.02 1.0

Potaaaium, Total 1230 MO/KO 74.8 1.0

Maynoium, Total 4170 MO/KO 4.7 1.0

Manqanaw, Total 250 MG/Kp 0.15 1.0

Sodium, Total 903 MG/KO 4.8 1.0

Nickel, Total 8.9 MO/KO 1.2 1.0

Laad, Total 26.2 MG/KG 4.6 1.0

Antimony, Total 22.1 MO/KO 3.2 1.0

Selenium, Total 5.4 u MO/KO 5.4 1.0

Thallium, Total 6.2 u MO/KO 6.2 1.0

Vanadium, Total 48.0 MO/KO 0.43 1.0

Zinc, Total 134 MO/KO 0.20 1.0

(1n5



Racra LabNat - Lionville

INOROARICS DATA SDMNARY REPORT 09/29/98

CLIENT: TND-RANPORD B98-087 RRCRA LOT p: 9808L242

WORK ORDRR: 10985-001-001-999 9-00

RBPORTINO DILUTION

SAMPLB SITE ID AMALYTB RESULT UNITS LIMIT FACTOR

•uv.. ..........u....u .

-002 BONVP4

. ......................

Silvar, Total

. ........

11.9

..v..

MG/KG

...v....

0.53

...v...

1.0

Alumiaum, Total 7980 MO/KO 3.1 1.0

Araanic, Total 39.4 MO/KO 4.4 1.0

Barium, Total 105 MO/KO 0.38 1.0

Baryllium, Total 0.26 MO/KO 0.02 1.0

Calcium, Total 81900 MO/KO 1.6 1.0

Cadauum, Total 0.46 u MO/KO 0.46 1.0

Cobalt, Total 14.2 MO/KO 0.67 1.0

Chronium, Total 9.0 MG/KG 0.64 1.0

Coppar, Total 40.7 NO/KO 0.28 1.0

Iron. Total 19000 MO/KO 0.26 1.0

Mercury, Total 0.02 u MO/KO 0.02 1.0

Potaaaium, Total 1220 MO/KO 69.7 1.0

llagnaaium, Total 3980 MO/KO 4.4 1.0

Manganao, Total 246 MO/KO 0.14 1.0

Sodium. Total 896 MO/KO 4.4 1.0

Nickel, Total 8.3 MO/KO 1.1 1.0

Laad, Total 17.2 MO/KO 4.3 1.0

Antimony, Total 19.5 MO/KO 3.0 1.0

Salaaium, Total 5.1 u MO/KO 5.1 1.0

Thallium, Total 5.8 u MO/KO 5.8 1.0

Vanadium, Total 55.4 MO/KO 0.40 1.0

2inc, Total 122 MO/KO 0.18 1.0
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Racra LabMrt - Lionvilla

IMOROAMICS DATA BOMMARY RRPORT 09/29/98

CLIOiT: TMO-HANPORD B98-087 RRCRA LOT N: 9808L242

WORK ORDRR: 10985-001-001-9999-00

RRPORTIMO DILUTION

SAMPLR SITB ID AMALYTR

.. .. ..... .u.... ..v .

RRSOLT VMITS LIMIT FACTOR

. . ... ....u ...v. .... .......

-003 BONVP5 Silvar, Total

. .....v.

0.53 u

•....

MO/KO

. .........

0.53

...o.

1

.•

.0

Aluninum, Total 9200 MO/KO 3.1 1 .0

Arsenic, Total 48.1 MO/KO 4.4 1 .0

Barium, Total 116 MO/KO 0.38 1 .0

Baryllium, Total 0.29 MO/KO 0.02 1 .0

Calaium, Total 98600 MG/KO 1.6 1 .0

Cadmium, Total 0.46 u MG/KG 0.46 1 .0

Cobalt, Total 12.9 MO/KO 0.67 1 .0

Chromium. Total 10.3 MO/KO 0.65 1 .0

Copper, Total 35.3 MO/KO 0.28 1. 0

Iron, Total 19300 MO/KO 0.27 1 .0

Mercury, Total 0.02 u MO/Kg 0.02 1. 0

Potauium, Total 1370 MO/KO 69.9 1. 0

Magnaaium, Total 4460 MO/KO 4.4 1. 0

Manganese, Total 264 MO/KO 0.14 1. 0

Sodiua, Total 1110 1W/KO 4.5 1. 0

Nickel, Total 8.3 MO/KO 1.1 1. 0

Lead, Total 17.8 MG/KO 4.3 1. 0

Antimny, Total 20.4 MO/KO 3.0 1. 0

Salanium, Total 5.1 u MG/KG 5.1 1. 0

Thallium, Total 5.8 u MO/KG 5.8 1. 0

Vanadium, Total 53.8 MG/KO 0.40 1. 0

Zinc, Total 126 MO/KO 0.18 1. 0
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Racra LabNat - Lionvilla

INORGANICS DATA SDlBCARY RRPORT 09/29/98

CLIENT: TND-MNPORD B98-067 RRCRA LOT R: 9808L242

WORK ORDRR: 10985-001-001-999 9-00

REPORTING DILUTION

6AMPLi SITE ID

.. •..v.v. ..u.u•...

A1DILYTR

. •.. .u.uv.

RESULT

•

UNITS LIMIT FACTOR

. .. .

-004 BONVP6

... ... ....

Silver. Total

.....u

21.1

......

MO/KO

........

0.58

......

1

..

.0

Aluminum, Total 8710 MO/KO 3.4 1 .0

Ataanic, Total 62.7 MO/KO 4.8 1. 0

Barium, Total 114 MG/KO 0.42 1 .0

Beryllium, Total 0.27 MD/KO 0.03 1. 0

Calcium. Total 96500 MO/KO 1.8 1. 0

Cadmium, Total 0.51 u MO/KO 0.51 1. 0

Cobalt. Total 17.5 MO/KO 0.73 1. 0

Chromium, Total 10.6 MO/KO 0.71 1. 0

Copper, Total 55.7 MO/KO 0.30 1. 0

Iron, Total 19300 MO/KO 0.29 1. 0

Marcury, Total 0.02 u MD/KO 0.02 1. 0

Potauium, Total 1190 MD/KO 76.8 1. 0

Magnaaiua, Total 4220 MO/KO 4.9 1. 0

Manganaaa, Total 292 MO/KO 0.15 1. 0

Sodium, Total 926 MO/KO 4.9 1. 0

Nickel, Total 9.4 NO/KO 1.2 1. 0

Laad, Total 36.4 MG/KG 4.7 1. 0

Antimony, Total 27.6 MO/KO 3.3 1. 0

Balanium, Total 5.6 u MO/KO 5.6 1. 0

Thallium, Total 6.4 u MO/KO 6.4 1. 0

Vanadium, Total 53.9 MO/KO 0.44 1. 0

Zinc, Total 176 MO/KO 0.20 1. 0
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Racra LabNat - Lionvilla

INORGANICS DATA SDIp1ARY REPORT 09/29/98

CLIENT: TND-RANPORD B98-087 RECRA LOT N: 9808L242

WORK ORDER: 10985-001-001-9999-00

REPORTING DILDTION

SAMPLE SITE ID ANALYTE

. .

RESULT UNITS LIMIT FACTOR

....... .................... .....v. ...... ......

-005 8OP2WB Silver, Total

. ..v....

0.91

......

MO/KO

..........

0.54

........

1.0

,\lumiaum. Total 7830 MO/KO 3.1 1.0

Arsenic, Total 50.6 MO/KO 4.5 1.0

Barium, Total 98.2 MO/KO 0.39 1.0

Baryllium, Total 0.25 MO/KO 0.02 1.0

Calcium, Total 84700 MO/KO 1.7 1.0

Cadmium, Total 0.47 u MO/KO 0.47 1.0

Cobalt, Total 13.0 MO/KO 0.68 1.0

Chromium, Total 9.0 KO/KO 0.66 1.0

Copper, Total 39.3 MO/KO 0.28 1.0

Iron, Total 19000 MO/KO 0.27 1.0

Marcury, Total 0.06 MO/KO 0.02 1.0

Potaaaiua. Total 1090 NO/KO 71.1 1.0

Magnaaium, Total 4110 MO/KO 4.5 1.0

Manganese, Total 269 Mg/KO 0.14 1.0

eodius, Total 744 MO/KO 4.5 1.0

Nickel, Total 7.6 MO/KO 1.1 1.0

Laad, Total 14.2 MO/KO 4.4 1.0

Antimony, Total 13.1 MO/KO 3.0 1.0

Salaaium, Total 5.2 u MO/KO 5.2 1.0

Thallium, Total 5.9 u MO/KO 5.9 1.0

Vanadium, Total 50.9 MO/KO 0.41 1.0

Zinc, Total 130 MO/KO 0.19 1.0
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Recra LabNat - Lionville

INOROANICS MRTNOD BLANK DATA SOIODIRY PAOB 09/29/98

CLIBNT: TND-BAN/ORD 898-087 RRCRA LOT 8: 9808L242

WORK ORDRR: 10985-001-001-999 9-00

RRPORTINO DILUTION

SAMPLE SITR ID

.

ANALYTB

u.

RRS9LT ONITS LIMIT FACTOR

...u ..

BLANK1

................a.

98L1084-1®1

. vu........ ........

Silver, Total

v.....•

0.46 u

......

MO/KO

..........

0.46

........

1.0

Alumiaua, Total 2.7 u MO/KO 2.7 1.0

Arsenic, Total 3.8 u MO/KO 3.8 1.0

Barium, Total 0.33 u MO/KO 0.33 1.0

Baryllium, Total 0.02 u MO/KO 0.02 1.0

Calciun, Total 7.8 MO/KO 1.4 1.0

Cadmium, Total 0.40 u MO/KO 0.40 1.0

Cobalt, Total 0.58 u MO/KG 0.58 1.0

Chromium, Total 0.56 u MO/KO 0.56 1.0

Copper, Total 0.24 u MO/KO 0.24 1.0

Iron, Total 0.57 MO/KO 0.23 1.0

Potassium, Total 60.6 u MG/KG 60.6 1.0

Magnaaium, Total 3.8 u MO/KO 3.8 1.0

Maaganata, Total 0.12 u ND/KB 0.12 1.0

Sodium, Total 7.2 MO/KG 3.9 1.0

Nickel, Total 0.95 u MO/KO 0.95 1.0

Lead, Total 3.7 u MO/KO 3.7 1.0

Antimony, Total 2.6 u NO/KO 2.6 1.0

Salaaiua, Total 4.4 u MO/KO 4.4 1.0

Thallium, Total 5.0 u MO/KO 5.0 1.0

Vanadium, Total 0.35 u MG/KO 0.35 1.0

Zinc, Total 0.16 u MO/KO 0.16 1.0

BLANK1 98C0385-!®1 Mercury, Total 0.02 u NO/KO 0.02 1.0

1 1 ^ 1 I



Racra LabNat - Lioavilla

INOROhNICS ACCURACY RRPORT 09/29/98

CLIBNT: 898-087 RBCRA LOT k: 9808L242

NORR ORDRR: 10985-001-001-9999-00

SPIRSD INITIAL SPIRBD DILUTION

S1U(PLS SITE ID ANALYTB SM@LR RRSOLT AMOUNT $RiCOV FACTVR(SPR)

.uu..

-001

u...v..........u. ..u.v.....v........

BONVP3 Silvar, Total

•v....

7.5

.......

9.6

......

6.2

.......

-34.

..........

1.0

Silvar, Total NSD 13.5 9.6 6.2 62.9 1.0

Aluainun, Total 8430 8420 247 3.9• 1.0

111uminun, Total KSD 8280 8420 247 -54. • 1.0

Arqnic, Total 260 43.4 247 87.9 1.0

Arsenic, Total N9D 253 43.4 247 84.9 1.0

Bariun, Total 344 113 247 93.5 1.0

Barium, Total MSD 336 113 247 90.0 1.0

Barylliun, Total 5.5 0.26 6.2 84.6 1.0

Beryllium, Total MSD 5.5 0.26 6.2 84.6 1.0

Calcium, Total 83200 86700 3090 -110. • 1.0

Calcium, Total KSD 85700 86700 3090 -34. • 1.0

Cadftium, Total 4.8 0.49u 6.2 77.4 1.0

Cadmium, Total MSD 4.8 0.49u 6.2 77.4 1.0

Cobalt, Total 68.0 15.1 61.8 85.6 1.0

Cobalt, Total KSD 67.7 15.1 61.8 85.1 1.0

Chromium, Total 30.4 9.3 24,7 85.4 1.0

Chromiun, Total KSD 30.3 9.3 24.7 85.0 1.0

Coppar, Total 61.0 43.2 30.9 57.6 1.0

Copper, Total KSD 66.6 43.2 30.9 75.7 1.0

Iron, Total 18300 18400 124 -54. • 1.0

Iron, Total KSD 19000 18400 124 523.6• 1.0

Marcury, Total 0.23 0.02u 0.21 111.2 1.0

Marcury, Total M8D 0.23 0.02u 0.21 112.1 1.0

Potaaaium, Total 4100 1230 3090 92.8 1.0

Potaaaium, Total KSD 4080 1230 3090 92.0 1.0

Magnesium, Total 6820 4170 3090 85.5 1.0

Magnesium, Total MSD 6770 4170 3090 84.0 1.0

Manganaaa, Total 302 250 61.8 84.8• 1.0

Manganaaa, Total NSD 301 250 61.8 83.3• 1.0

Sodium, Total 3800 903 3090 93.9 1.0

Sodium, Total KSD 3740 903 3090 92.0 1.0

Nickel, Total 60.7 8.9 61.8 83.8 1.0

Nickel, Total MSD 59.8 8.9 61.8 82.4 1.0

Lead, Total 67.1 26.2 61.8 66.2 1.0

Lead, Total MSD 80.5 26.2 61.8 87.9 1.0

Antimony, Total 50.7 22.1 61.8 46.3 1.0

Antimony, Total MBD 46.4 22.1 61.8 39.3 1.0

Salanium, Total 227 5.4 u 247 91.8 1.0

Salanium, Total MSD 215 5.4 u 247 86.9 1.0
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Racra LabNet - Lionailla

INOROANICS ACCVRACY RBPORT 09/29/98

CLIRNT: 298-087 RRCRA LOT R: 9808L242

WORK ORDRR: 10985-001-001-999 9-00

SPIR® INITIAL SPIKED DILDTION

SAMPLE

.v....

SITE ID

....v.......v....

ANRLYTR

. ...u....... ...u

SRIOTLB RESULT N[OD1Pl %RRCOV RRCIVR(SPR)

-001 BONVP3

. ..v

TAallium, Total

....v.

197

....u.

6.2 u

v...•

247

..u...

79.8

.v.......

1.0

Thallium, Total WSD 199 6.2 u 247 80.5 1.0

Vanadium, Total 104 48.0 61.8 91.3 1.0

Vanadium, Total N8D 104 48.0 61.8 91.4 1.0

Zivc, Total 165 134 61.8 50.8 1.0

Zivc, Total NSD 173 134 61.8 63.9 1.0
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Racra LabNat - Lionvill•

INOROJINICS DUPLICATE SPIKE REPORT 09/29/98

CLIENT: TNO-B1JiPORD B98-087

WORK ORDER: 30985-001-001-9999-00

SAMPLE SITE ID 11NRLITB

-001 BONVP3 Silver, Total

111usinum, Total

Arsenic, Total

Barium, Total

Beryllium, Total

Calcinm, Total

Cadmium, Total

Cobalt, Total

CLromium, Total

Copper, Total

Iron, Total

Mercury, Total

Potauaium, Total

Maguaaium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Lead, Total

Antinony, Total

Selenium, Total

Thallium, Total

Vanadiun, Total

Zinc. Total

RBCRA LOT #: 9808L242

SPIRRRI SPIRER2

%RECOV {RBCOV $DIP1

-34. 62.9 666.7

3.9 -54. • -Be-
I
I^J

87.9 84.9 3.4

93.5 90.0 3.8

84.6 84.6 0.00

-110. -34. • J78- I

77.4 77.4 0.00

85.6 85.1 0.57

85.4 85.0 0.48

57.6 75.7 27.2

-54. 523.6• iR-

111.2 112.1 0.87

92.8 92.0 0.86

85.5 84.0 1.9

84.8 83.3•

93.9 92.0 2.0

83.8 82.4 1.8

66.2 87.9 28.2

46.3 39.3 16.3

91.8 86.9 5.4

79.8 80.5 0.86

91.3 91.4 0.18

50.8 63.9 22.8 1.

, x5^ oy^ n ^
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Racre LabNat - Lioavill•

INOROANICS PRECISION REPORT 09/29/98

CLIENT: TND-BANPORD 898-087 RECRA LOT N: 9808L242

WORK ORDER: 10985-001-001-999 9-00

INITIAL DILVTION

SANPLE SITE ID

o..... ....v..... ....u

ANALYTR

.....v ....vvu

RESULT

..••..

REPLICATE

u

RPD PACIOR(REP)

..

-OO1REP BONVP3

. . .

Silver, Total

... ..

9.6

.. .....

5.9

.u....

47.7

...v......

1.0

Aluminum, Total 8420 8090 4.0 1.0

Arunic, Total 43.4 35.7 19.5 1.0

Barium, Total 113 110 2.6 1.0

Beryllium, Total 0.26 0.27 3.8 1.0

Calcium, Total 86700 81800 5.9 1.0

Cadmium, Total 0.49u 0.49u NC 1.0

Cobalt, Total 15.1 14.7 2.7 1.0

Chromium, Total 9.3 8.8 5.5 1.0

Coppar, Total 43.2 38.8 10.7 1.0

Iren, Total 18400 19000 3.5 1.0

Narcury, Total 0.02u 0.02u NC 1.0

Potauaium, Total 1230 1200 2.6 1.0

Yaynaaium, Total 4170 4030 3.5 1.0

9tanquaaa, Total 250 253 1.2 1.0

Sodium, Total 903 879 2.7 1.0

Nickel, Total 8.9 7.9 11.9 1.0

Lead, Total 26.2 20.1 26.3 1.0

Antimony, Total 22.1 21.0 5.1 1.0

Salanium, Total 5.4 u 5.4 u NC 1.0

Thalliua, Total 6.2 u 6.2 u NC 1.0

vanadius, Tatal 48.0 54.9 13.4 1.0

Zinc, Total 134 118 12.6 1.0

014



Racra LabNet - Lionville

INORORNICS LABORATORY CONTROL ST]MiDRRDS RSPORT 09/29/90

CLIENT: TBD-RANPORD B98-087

WORK ORDRR: 10985-001-001-9999-00

SRIPLR SITB ID

....... ...........

LCS1 98L1084-LC1

l IW,YTR

Silver, LCS

Aluminum, LCS

Arsenic, LCS

Bari., LCS

Baryllium. LCS

Celcium, LCS

Cadmium, LCS

Cobalt, LCS

Chromium, LCS

Copper, LCS

Iron, LOS

Potaaaiam, LCS

Magnaaium, LCS

Manganese, LCS

Bedius, LCS

Nickel, LCS

Lead, LCS

Antimony, LCS

Salanium, LCS

Th[llioa, LCS

Vanadium, LCS

Zinc, LCS

LCS1 98C0385-LC1 Mercury, LCS

R8CR11 LOT R: 9808L242

SPIKRD SPIKBD

SAMPLE AMOUNT DMITS %RECOV

......

47.9

.....•

50.0

......

MO/KO

......

95.8

490 500 MO/RO 97.9

921 1000 MO/KO 92.1

514 500 NO/KO 102.9

22.9 25.0 NO/KO 91.6

2400 2500 YO/KO 96.0

20.6 25.0 MO/KO 82.4

242 250 MO/KO 96.9

48.0 50.0 MO/KO 96.0

118 125 MO/KO 94.1

475 500 NO/KO 95.0

2390 2500 NO/KO 95.5

2300 2500 MO/KO 92.0

72.1 75.0 MO/KO 96.1

2380 2500 MO/KO 95.0

191 200 MO/KO 95.4

232 250 MO/KO 93.0

287 300 MO/KO 95.6

918 1000 MO/KO 91.8

908 1000 MO/KO 90.8

232 250 MG/KG 92.8

92.3 100 MO/KO 92.3

1.1 1.2 MO/KO 94.4
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Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B98-087

DATE RECEIVED: 08/07/98 RFW LOT # :980BL242

CLIENT ID /ANALYSIS RFW it MTX PREP it COLLECTION EXTR/PREP ANALYSIS

BONVP3

SILVER, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/9B

SILVER, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98

SILVER, TOTAL 001 MS S 98L1084 08/03/9B 08/09/98 08/10/98

SILVER, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 0B/10/98

ALUMINUM, TOTAL 001 S 9BL1084 08/03/98 08/09/98 08/10/98

ALUMINUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98

ALUMINUM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98

ALUMINUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/9B

ARSENIC, TOTAL 001 S 9BL1084 08/03/98 08/09/98 08/10/98

ARSENIC, TOTAL 001 REP S 98L1084 08/03/98 0B/09/98 08/10/98

ARSENIC, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98

ARSENIC, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98

BARIUM, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98

BARIDM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98

BARIUM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98

BARIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98

BERYLLIUM, TOTAL 001 S 9BL1084 08/03/98 08/09/98 08/11/98

BERYLLIDM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/11/98

BERYLLIUM, TOTAL 001 MS S 98L1084 08/03/9B 08/09/98 08/11/98

BERYLLIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/11/98

CALCIIIM, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98

CALCIDM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98

CALCIUM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98

CALCIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98

CADMIUM, TOTAL 001 S 9BL1084 08/03/98 08/09/98 08/10/98

CADMIUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
CADMIIIM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98
CADMIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98
COBALT, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
COBALT, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
COBALT, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 0B/10/98
COBALT, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98
CHROMIUM, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
CHROMIUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
CHROMIUM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98

016



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNII-HANFORD B98-087

DATE RECEIVED: 08/07/98 RFW LOT # : 9808L242

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

CHROMIOM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98

COPPER, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98

COPPER, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98

COPPER, TOTAL 001 MS S 90L1084 08/03/98 08/09/98 08/10/98

COPPER, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98

IRON, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98

IRON, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98

IRON, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98

IRON, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98

MERCIIRY, TOTAL 001 S 98C0385 08/03/98 08/11/98 08/12/98

MERCIIRY, TOTAL 001 REP S 98C0385 08/03/98 08/11/98 08/12/98

MERCURY, TOTAL 001 MS S 98C0385 08/03/98 08/11/98 08/12/98

MERCURY, TOTAL 001 MSD S 98C0385 08/03/98 08/11/98 08/12/98

POTASSIUM, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98

POTASSIUM, TOTAL 001 REP S 98L1084 00/03/98 08/09/98 08/10/98

POTASSIUM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98

POTASSIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98

MAGNESIDM, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98

MAGNESIUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98

MAGNESIUM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98

MAGNESIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98

MANGANESE, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98
MANGANESE, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98

MANGANESE, TOTAL 001 M8 S 981.1084 08/03/98 08/09/98 08/10/98

MANGANESE, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98

SODIUM, TOTAL 001 S 981.1084 08/03/98 08/09/98 08/10/98

SODIUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
SODIUM, TOTAL 001 MS S 981.1084 08/03/98 08/09/98 08/10/98
SODIIIM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98

NICKEL, TOTAL 001 S 981.1084 08/03/98 08/09/98 08/10/98
NICREL, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
NICREL, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98
NICKEL, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98
LEAD, TOTAL 001 S 981.1084 08/03/98 08/09/98 08/10/98
LEAD, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98
LEAD, TOTAL 001 MS S 981,1084 08/03/98 08/09/98 08/10/98
LEAD, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98
ANTIMONY, TOTAL 001 S 981.1084 08/03/98 08/09/98 08/10/98
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Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNII-HANFORD B98-087

DATE RECEIVED: 08/07/98 RFW LOT # : 9808L242

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

ANTIMONY, TOTAL 001 REP S 98L10B4 08/03/98 08/09/98 08/10/98

ANTIMONY, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/98

ANTIMONY, TOTAL 001 MSD S 9BL1084 08/03/98 08/09/98 08/10/98

SELENIUM, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98

SELENIUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/9B 08/10/98

SELENIUM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 08/10/9B

SELENIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98

THALLIIIM, TOTAL 001 S 90L10B4 08/03/98 08/09/98 08/11/98

THALLIUM, TOTAL 001 REP S 98L1084 08/03/98 0B/09/98 08/11/98

THALLIUM, TOTAL 001 MS S 98L1084 0B/03/98 08/09/98 08/11/98

THALLIIIM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/11/98

VANADIUM, TOTAL 001 S 98L1084 08/03/98 08/09/9B 08/10/98

VANADIUM, TOTAL 001 REP S 98L1084 08/03/98 08/09/98 08/10/98

VANADIUM, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 0B/10/98

VANADIUM, TOTAL 001 MSD S 98L1084 08/03/98 08/09/98 08/10/98

ZINC, TOTAL 001 S 98L1084 08/03/98 08/09/98 08/10/98

ZINC, TOTAL 001 REP S 98L10B4 08/03/98 08/09/98 08/10/98

ZINC, TOTAL 001 MS S 98L1084 08/03/98 08/09/98 0B/10/9B

ZINC, TOTAL 001 MSD S 98L1084 0B/03/98 08/09/98 08/10/98

BONVP4

SILVER, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98

ALUMINUM, TOTAL 002 S 98L1084 08/03/98 08/09/9B 08/10/98

ARSENIC, TOTAL 002 S 98L10B4 08/03/98 08/09/98 08/10/98
BARIUM, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98

BERYLLIUM, TOTAL 002 S 98L1084 0B/03/98 08/09/98 08/11/98
CALCIUM, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
CADMIUM, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/9B
COBALT, TOTAL 002 S 98L10B4 08/03/98 08/09/9B 08/10/98

CHROMIUM, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
COPPER, TOTAL 002 S 90L1084 08/03/98 08/09/9B 08/10/98
IRON, TOTAL 002 S 98L1084 08/03/98 0B/09/98 08/10/98
MERCURY, TOTAL 002 S 98C0385 08/03/98 08/11/98 08/12/98
POTASSIDM, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98
MAGNESIIIM, TOTAL 002 S 98L1084 08/03/98 08/09/9B 08/10/98
MANGANESE, TOTAL 002 S 98L1084 08/03/9B 08/09/98 08/10/98
SODIUM, TOTAL 002 S 98L1'084 08/03/98 08/09/98 08/10/98
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Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TND-RANBORD B98-087

DATE RECEIVED: 08/07/98 RFW LOT # :9808L242

CLIENT ID /ANALYSIS RFFT # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

NICKEL, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98

LEAD, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98

ANTIMONY, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98

SELENIUM, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98

THALLIUM, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/11/98

VANADIUM, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98

ZINC, TOTAL 002 S 98L1084 08/03/98 08/09/98 08/10/98

BONVP5

SILVER, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98

ALUMINUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98

ARSENIC, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98

BARIUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98

BERYLLIUM, TOTAL 003 S 981.1084 08/03/98 08/09/98 08/11/98

CALCIUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98

CADMIUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98

COBALT, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98

CHROMIUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98

COPPER, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98

IRON, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98

MERCURY, TOTAL 003 S 98C0385 08/03/98 08/11/98 08/12/98

POTASSIUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98

MAGNESIUM, TOTAL 003 S 981,1084 08/03/98 08/09/98 08/10/98
MANGANESE, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98
SODIUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98
NICKEL, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98
LEAD, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98
ANTIMONY, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98
SELENIUM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98
TRALLIIIM, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/11/98
VANADIUM, TOTAL 003 S 981.1084 08/03/98 08/09/98 08/10/98
ZINC, TOTAL 003 S 98L1084 08/03/98 08/09/98 08/10/98

BONVP6

SILVER, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98
ALIIMINUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98
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Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNII-HANFORD B98-087

DATE RECEIVED: 08/07/98 RFW LOT # :9808L242

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

ARSENIC, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

BARIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

BERYLLIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/11/98

CALCIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

CADMIVM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

COBALT, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

CHROMIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

COPPER, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

IRON, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

MERCURY, TOTAL 004 S 98C0385 08/03/98 08/11/98 08/12/98

POTASSIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

MAGNESIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

MANGANESE, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

SODIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

NICKEL, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

LEAD, TOTAL 004 S 981.1084 08/03/98 08/09/98 08/10/98

ANTIMONY, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

SELENIIIM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

THALLIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/11/98

VANADIUM, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

2INC, TOTAL 004 S 98L1084 08/03/98 08/09/98 08/10/98

BOP2W8

SILVER, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98

ALUMINUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98

ARSENIC, TOTAL 005 S 981.1084 08/03/98 08/09/98 08/10/98

BARIUM, TOTAL 005 5 98L1084 08/03/98 08/09/98 08/10/98

BERYLLIUM, TOTAL 005 S 981.1084 08/03/98 08/09/98 08/11/98

CALCIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98

CADMIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
COBALT, TOTAL 005 S 981.1084 08/03/98 08/09/98 08/10/98
CHROMIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
COPPER, TOTAL 005 S 981.1084 08/03/98 08/09/98 08/10/98
IRON, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
MERCURY, TOTAL 005 S 98C0385 08/03/98 08/11/98 08/12/98
POTASSIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
MAGNESIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98
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Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNII-HANFORD B98-087

DATE RECEIVED: 08/07/98 RFW LOT # :9808L242

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

MANGANESE, TOTAL 005 S 981.1084 08/03/98 08/09/98 08/10/98

SODIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98

NICKEL, TOTAL 005 S 981.1084 08/03/98 08/09/98 08/10/98

LEAD, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98

ANTIMONY, TOTAL 005 S 981.1084 08/03/98 08/09/98 08/10/98

SELENIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98

THALLIUM, TOTAL 005 S 981,1084 08/03/98 08/09/98 08/11/98

VANADIUM, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98

ZINC, TOTAL 005 S 98L1084 08/03/98 08/09/98 08/10/98

LAB QC:

SILVER LABORATORY LC1 SS S 98L1084 N/A 08/09/98 08/10/98

SILVER, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98

ALUMINUM LABORTORY LC1 ES S 98L1084 N/A 08/09/98 08/10/98

ALUMINUM, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98

ARSENIC LABORATORY LC1 BS S 981,1084 N/A 08/09/98 08/10/98

ARSENIC, TOTAL M81 S 9BL1084 N/A 08/09/98 08/10/98

BARIUM LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
BARIUM, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
BERYLLIUM LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/11/98
BERYLLIUM, TOTAL MH1 S 98L1084 N/A 08/09/98 08/11/98
CALCIUM LABORATORY LC1 ES S 98L1084 N/A 08/09/98 08/10/98
CALCIUM, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
CADMIUM LABORATORY LC1 BS S 981,1084 N/A 08/09/98 08/10/98
CADMIUM, TOTAL M81 S 98L1084 N/A 08/09/98 08/10/98
COBALT LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98

COBALT, TOTAL MH1 S 98L1084 N/A 08/09/98 08/10/98
CHROMIUM LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
CHROMIIIM, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
COPPER LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
COPPER, TOTAL M81 S 98L1084 N/A 08/09/98 08/10/98
IRON LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
IRON, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
MERCURY LABORATORY LC1 BS S 98C0385 N/A 08/11/98 08/12/98

MERCURY, TOTAL MB1 S 98C0385 N/A 08/11/98 08/12/98
POTASSIUM LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
POTASSIIIM, TOTAL MH1 S 98L1084 N/A 08/09/98 08/10/98
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Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNII-BANFORD B98-087

DATE RECEIVED: 08/07/98 RFW LOT # :9808L242

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

MAGNESIUM LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98

MAGNESIUM, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98

MANGANESE LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98

MANGANESE, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
SODIUM LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98

SODIUM, TOTAL M81 S 98L1084 N/A 08/09/98 08/10/98
NICKEL LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
NICKEL, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
LEAD LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98

LEAD, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
ANTIMONY LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98

ANTIMONY, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
SELENIUM LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98

SELENIUM, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98
THALLIUM LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/11/98
THALLIUM, TOTAL MB1 S 98L1084 N/A 08/09/98 08/11/98
VANADIUM LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
VANADIUM, TOTAL MB1 S 98L1084 N/A 08/09/98 08/10/98

ZINC LABORATORY LC1 BS S 98L1084 N/A 08/09/98 08/10/98
ZINC, TOTAL M81 S 98L1084 N/A 08/09/98 08/10/98

op?
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Iscchlcl llanlurd Inc. CIIAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-087-23 1 Page j of y(^a

^/olleulor Company Conlacl Telephone No. rojeel Coordinator Data Turnaround
FaNbergMielson Steve Marske 3734316 RENT, Si

31
n '

D jI'rojecl Designation
V

Sampling Location F No.
&ZI-C -

!G
j

105-C Phasc II - eritication Sampling - Concrete 105-C 98-097 5

Ice C sl No.
IIVI 1 L 6 F - t

FiNd Logbook No.
!

lelkod of Shipment
-..0 ; L 1309-2 Federal Express --

hlpped To ^^e ORaile^perlyNo.2 ^

%

D

J

BI of I,ading/Air Bill No.

1'asle Drsignalion Client determined no waste codes assoclyled with this project. COA

POSSIBLESAIIIPLEIIAZARDS/REMARKS None codu- rvone n^
Preservation

Type of Container
aG aG aG aG

No. of Container(s)
0 I I 1

Special Handling and/or Storage
Volume

601°L 6m"L 6omL 6nm1-

ActivnySan PCBS.rOW Seeirem(I)in ICPMeab-
IArodnr-12Sq SVeCid 4nInA (A0.5

SAMPLE ANAI.VSIS Maaury -
101 -IfVI

Sample No Matrix • Sample Dale Sample Time y;.; ; -i3`. +'C• ^ i ••a }-:

3ONVP3 Other Solid ^-3 1'J9 ' 1 3Cj c J( X f,(/N V 2

ONVP4 OlherSolb -CJe, 0-35 X X ^ '^-

5 OlherSolid p^^j-r7g ^}GJ•3 X X ,V^ X

3ONVP6 OlherSolid

OP2W8
I

Other Solid O 3-4 6 1357 X p 1(^
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Ii$ LLabNet

a division of Recra Environmental, Inc.

Virtual Laboratories Everywhere

Client : TNU-HANFORD
RFW# : 9808L242

SDG/SAF: H0187 /B98-087

PCB

12345,

qcN ^1nO^j' t ^ q̂ j ;
N •CI.^^.f^"(1 N

Recra LabNet Philadelphia
Analytical Report ^^zt?IlZ

W.O.# : 10985-001-001-9999-00

Date Received : 08-07-98

The set of samples consisted of five ( 5) soil samples collected on 08-03-98.

The samples and their associated QC samples were extracted on 08-13,18-98 and analyzed on 08-
14,15,19-98 according to Recra OPs based on SW846, 3rd Edition, Method 3540 and Method 8081.

The following is a summary of the QC results accompanying the sample results and a description of
any problems encountered during their analyses:

The cooler temperature upon receipt has been recorded on the chain-of-custody.

2. The required holding time for extraction was met with the exception of samples BONVP3,
BONVP5 and BONVP6. All analyses holding time were met. A copy of the Sample
Discrepancy Report has been enclosed.

3. The samples and their associated QC samples received a sulfuric acid and su)fur cleanup.

4. The method blanks were below the reporting limits for all target compounds.

5. All surrogate recoveries were within acceptance criteria.

6. The blank spike sample (98LE1248-MBI BS) contained Aroclor-1268 at a level above the
reporting limit. However, Aroclor-1268 was a non-target compound and was not detected in
any samples processed with this blank spike at levels or above the reporting limit. A copy of the
Sample Discrepancy Report (SDR) has been enclosed.

7. All matrix spike recoveries were within acceptance criteria.

8. All initial calibrations associated with this data set were within acceptance criteria.

The resull.s p¢senled In this rtpoit rclate only to the analytical tes[ing and conditions of the samples at receilH and during sUxage. W pages of tltis rclwtt aro imcgal pmts

nfthe analytical data. 7Len:totq this ieport should only be ap`oduced to its entirery of 10 pages.

001

208 Welsh Pool Road • Lionvllle, PA 19341-1333 •(610)-280-3000 • Fax (610) 280-3041



RECRA
LabNet

a division of Recra Environmenta l, Inc.

Virtual Laboratories Everywhere

All continuing calibration standards analyzed prior to sample extracts were within
acceptance criteria.

10. Patterns for Aroclor-1254 and Aroclor-1260 were identified in these samples. The reported
Aroclor was chosen based on the best pattern and fit. Quantitation was performed using
congeners common to both Aroclors to give the best overall total PCB concentration.

ftt- J. Michael Taylo
Vice President
Lionville Analytical Laboratory

zomIpcb\wed6.0Aµm-prbWuRp242.Mc

9-c:!'•Y1

Date

002

208 Welsh Pool Road • Lionville, PA 19341-1333 •(610)-280-3000 • Fax (610) 280-3041



GLOSSARY OF PES'FICIDE/PCB DATA

DATA OUALIFIERS

U = Indicates that the compound was analyzed for but not deteaed. The minimum

detection lim'st for the sample (not the method detection limit) is reported with the U

(e.g., l0U).

J = Indicates an estimated value. This flag is used in cases where a target ana}yte is

detected at a level less than the lower quantification level. If the limit of quantification

is 10 ug/L and a concentration of3 ug/L is calailated. it is tzported as 3J.

B = This flag is used when the analyte is found in the associazed blattc- as well as in the

sample. It indicates possibleiprobable blank contamination.

E = Indicates that the compound was detected beyond the calibration range and was
subsequently analyzed at a dilution.

I = Interference.

ABBREVIATIONS

BS = Indicates blank spike in which reagent grade water is spiked with the CLP matiix
spiking solutions and carried through all the steps in the method. Spike recoveries are
reported.

BSD = Indi^tes blank spike duplicate.

MS = Indicates matrix spike.

MSD = Indicates tnatnx spike duplicate.

DL = Indicates that reaoveries were not obtained beaause the exusct had to be dihued for
atraiysis.

NA = Not Applicable.

DF = Dilution Factor.

NR = Not Required.

Sp = Indicate,s Spiked Compound.

RFW 21-21-035/A-02/96

$ (tl)3



GLOSSARY OF PESTICIDEIPCB DATA

P = This flag is used for a pesticidelAroclor target analyte when there is greater
than 25% di$erence for detected concetttrations between the two GC columns
(see Form X). The lower ofthe two value.s is reported on Form I and flagged
with a "P"

D = This flag identifies all compounds identified in an analysis at a secondarv
dilution factor.

C = This flag applies to a compound that has been confirmed by GC/MS

RFW p2'-::-035/A-03/97

1 004



Recra LabW Phil:aelphia Sample Discrepancy Report (SDR) SDR #: ^i2^Gc azy

Initiator C1, t(,-ae. RFW Batch: 9wxt-z.4 z. Pararneter. oPcA^

Date: S6•19gV Samples: -^I z. ar^ Matrix -^,k^

Client: Tn)./ Method: Prep Batch: AgL.e i iuv

1. Reason for SDR -
a. COC Discrepancy _ Teoh Profile Error Client Request Sampler Error on C-O-C

Transcription Error _ Wrong Test Code _ Other
b. General Discrepancy ,
_ Missing SamplelExtrad _ Container Broken _ Wrong Sample Pulled _ Label ID's Illegible

Hold Time Exceeded Insufficient Sample _ Preservation Wrong _ Received Past Hold

_ Improper Bottle Type Not Amenable to Analysis

Nai: v«Mw by fLa"I or (Prw GMwl (mds)...eo0loWaw:

c. QC Problem (Include all relevant specific resuRs; attach data If necessary)

^ C.OfNACul^ pc^ -^1.CsY YV\.Ot^} U, \tA^ N%^ Nic,h LQdtLI

G no1lx C1; e.^ Sc^Q,^. E c Irucic d W U., 44a S^_ Q^^ Irz^,lch.
^1rue 1ar - 1 z.co5r X5 c, ror. -+c^..c.te4 Qa.-pc^,.,c q„^ r^ioW^3^n^ ^icw,+ SLav c^
i/Jefe ldo^-W n^ l

2. Known or Probable Causes(s)

3. Discussion and Proposed Action Other Description:
_ Re4

opE ln Batch
Faftwing Samples:

_ Re-extract
_ Rwdiqeat
_ Revise EDD

Change Test Code to
- Place ONTake Off (Hodc rc e

4. Projeet Mwper Instruetloes....wra.vdw:
- Concur with Proposed Action
_ DJsprss w8h Propossd Action; See Instnidion
^(ndude In Case Nartative
_ Client Contacted:

DatelPeaan
Add
Cancel

5. Final Action....ronwwar.: Other Explanation:
vedned ro-(IOp](Nachl[sxtrad)[d^)[ana ysis) (circle)

Z Included in Case Narrative
Hard Copy COC Revised

_ Elsctmnic COC Revised
_ EDD Comsdions Completed

When Final Action has been recorded, forward original to QA specialist for distribution and filing.
Route Distribution of^^SDR Route D^n of GVmpletod SDR

Lab Manaper. J. Michael Taylor
-

InwpanIDc:oP^errone
_ Project Mpr. Tc5ln.. 1 NS

-
- GC/LC: Ryddak/Schnell

SedionMpr. ryurke aniels _ -_ MS: LeMinlMclntyreRaylodKasdras
QA (file): Racloppi Log-in: Toder

_ Data Management: Feldman Admin: Soos
Sample Prep: SchneillDouqhty/Kaufiman Other.

l-w1.WSiE-07Ae

U' ll0 s



Recra iabNet Philadelphia Sample Discrepancy Report (SDR) SDR #: EX 7

Initiator. RFW Batch: ^O^GZUL Parameter orCa

Date: Samples: 00 0` Matrix: So, /

Client: Method: swe4aiMCAww1CLw Prep Batch: 91f6 F/173

1. Reason for SDR _
a. COC Discrepancy _ Tech Profile Error Client Request Sampler Error on C-O-C

Transcription Error _ Wrong Test Code _ Other
b. General Discrepancy ,
_ Missing Sample/Fxtract _ Container Broken _ Wrong Sample Pulled _ Label ID's Illegible

Hold Time Exceeded Insufficient Sample _ Preservation Wrong _ Received Past Hold

_ Improper Bottle Type _ Not Amenable to Analysis

Ni:awnnw by (tog-in) or lPnp Gmupl (circie) .••Wraturo'dku:

c. t]C Problem ( Include all relevant specific resuits; attach data if necessary)

2. Known or Probable Causes(s) ^I

7F^^e -w•rt^s N0 7^ r,Lrfe ^b HN^ l 7^^S Rf^r,- hc/d,ky ^,kp

Ww ^ n5 l-r7f L^fMc qYN,^AR[ G.,dJ (/

3. Discussion and Proposed Action / Other Description:
_ Re-log
_ Entire Batch

Following Samples:
_ Re-leaoh
_ Re-extract
_ Re-digest
_ Revise EDD
_ Change Test Code to

Place On/Take Off Hold (circle)

4. Project Manager Instructions...siqra^:
Concur with Proposed Action
Isagree with Proposed Action; See Instruction

^ctude in Case Narrative
_,Z Client Contacted:

Date/Person
_ Add

Cancel

5. Final Action...sipnwwma: Other Explanation:
_ verined re-[logjpeaoh](extract](digest](analysisI (circle)
_ Included in Case Narrative
_ Hard Copy COC Revised

Electronic COC Revised
_ EDD Corrections Compkted

When Final Action has been recorded, forward original to OA 8paciatist for distribution and filing.
Route Distribution of Contoleted SDR Route Distribution of Qqmpleted SOR
- X Initiator Matats: Doughty

X Lab Manager. J. Micaael Tayl, Inorqanic' e
L X Project Mgr. GC/LC nell
- X Section Mgr. lery/ u aniels MS: Le ntyre/Taylor/Kasdras

X QA (file): Racioppi Log-in: Toder
_ Data Management: Feldman Admin: Soos

Sample Prep: SchnelVDoughty/Kauffman Other.

L-WI-00BIE-07196

(1, It( lb



Recra LabNet - Lionville Laboratory

PCBs by GC Report Date: 09/01/98 16:32

kFWli rntch Number: 9808L242 Client: TNU-NANPORD B98-087 Work Order : 10985001001 Page: 1
ti

Cust ID: BONVP3 BONVP4 BONVPS BONVP6 BONVP6 BONVP6

SainE,lc RFW#: 001 002 003 004 004 MS 004 MSD
Info,rinariun Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

D.F.: 1.00 1.00 1.00 1.00 1.00 1.00

Units: UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

Surroqate: Tetrachloro-m-xylene 95 1 75 °s 65 s 88 % 85 0 90 %
Decachlorobiphenyl 84 a 56 , 70 e 91 s 82 °s 87 g

-- - _________---- ---- - ______________________-------- __________f1== ===__=====f1===== __=====f1===== __-====f1= ====_°°====f1 =====__=====f1
Aroclor-1016____ 290 U 41 U 74 U 180 U 180 U 180 U
Aroclor-1221_ 580 U 81 U 150 U 370 U 360 U 350 U
Aro<aor-1232 290 U 41 U 74 U 180 U 180 U 180 U
Aroclor-1242 _ 290 U 41 U 74 U 180 U 180 U 180 U
Aroclur-1248 290 U 41 U 74 U 180 U 180 U 180 U
Aroclor-1254 270 200 74 U 180 U 94 °s 97 1
Aroclor-1260 290 U 41 U 74 U 180 U 180 U 180 U

Cust ID: B0P2W8 PBLKNC PBLKNC BS PBLKMR PBLKMR BS

Sample RFW#: 005 98LE1373-MB1 98LE1373-MB1 98LE1348-MB1 98LE1348-Me1
Information Matrix: SOIL SOIL SOIL SOLID SOLID

D.F.: 1.00 1.00 1.00 1.00 1.00

Units: UG/KG UG/KG UG/KG UG/KG UG/KG

Surrogate: Tetrachloro-m-xylene 70 1 70 °s 65 s 85 °s 88 0

Decachlorobiphenyl 71 % 76 0 73 0 89 % 93 %
_°_°______°_° ________°___°_°________ __°_===== f1 =====__=====f1 =====__====°f1 =====_'°====fl =====__=====fl===°=°_°=°==f1

Aroclor-1016 40 U 33 U 33 U 33 U 33 U
Aroclor-1221 80 U 67 U 67 U 67 U 67 U

Aroclor-1232 40 U 33 U 33 U 33 U 33 U

Aroclor-1242 40 U 33 U 33 U 33 U 33 U

Aroclor-1248 40 U 33 U 33 U 33 U 33 U

Aroclor-1254 120 33 U 83 0 33 U 92 %

Aroclor-1260 40 U 33 U 33 U 33 U 33 U

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not reported. NS= Not spiked.

Percent recovery. D= Diluted out. I= Interference. NA= Not Applicable. *= Outside of EPA CLP QC

^^'^O



Recra LabNet - Lionville Laboratory

PCB ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD 398-087

DATE RECEIVED: 08/07/98 RFW LOT #: 9808L242

CLIENT ID RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

BONVP3 001 S 98LE1373 08/03/98 08/18/98 08/19/98

BONVP4 002 S 98LE1348 08/03/98 08/13/98 08/15/98

BONVPS 003 S 98LE1373 08/03/98 08/18/98 08/19/98

BONVP6 004 S 98LE1373 08/03/98 08/18/98 08/19/98

BONVP6 004 MS S 98LE1373 08/03/98 08/18/98 08/19/98

BONVP6 004 MSD S 98LE1373 08/03/98 08/18/98 08/19/98

BOP2W8 005 S 98LE1348 08/03/98 08/13/98 08/15/98

LAB QC:

PBLKNC MB1 S 98LE1373 N/A 08/18/98 08/19/98
PBLKNC MB1 BS S 98LE1373 N/A 08/18/98 08/19/98
PBL"1R MB1 SO 98LE1348 N/A 08/13/98 08/14/98
PBLKMR MB1 BS SO 98LE1348 N/A 08/13/98 08/14/98

^C

ll(16
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Ilr,)Slit Il;l))ll)tll Inc.

-

CIIAIN OF ('USTODY/SAMPLE ANALYSIS REQUEST 898-087-23 Patlt ! ul ^^

^ nllr+ln. Company Contact Telephone No. rojtcl Coordinator Data Turnaround
I ahlbrrp/NIJ,^ni Sleve Marske 3734316 RENT SI.

1•rnjrn UniKualinn Sampling I.ontion AF No
IUS 1' I'h.+,r 11 Vcnlicanuu Snnlpling -Cuncrclc 1115-C

.
98-087 ^ $ f

tu ( 7 r51 No.
) l(lVN 9 d ( ^

Field l.ogban4 No-
L 1309 2

Meihod of Sbipment
i . -- I. . Federal Express

Shippnl to""W`"1"-
^ ' wgpok "nle

Offsile Properl) No.

)q%m3e
ill of I.ading/Air Bill No.

', I
\s'aslr Uraignalinu Client determined no waste codes associined with this project COA

--- 1

1'/1551111.1. ti 1M1'lV IIWARIIS/REMARICS
Nune
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Cutl 11' None Nunn
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No. of Container(f)
0 1 1 1

SIIr11YI IIa111I11ng and/14 Shlragt
Volume

601n1. 60m1. 61anL 60n11.

AnivNy Snn PCas - r0r0 Ses aens (l l in ICP ldeuls -
IAmaFn-115q SpKM SUIOAIAEE-

SAMPLEANAI. 1SI5 n")Ilr+a) .
Alacury.
)A)I -ICYI

SaoSplc No Matrix • Sample Dale Sample Time

4ONVP3 Other Solid ^ -3 1^s '^ 3Cy 5 ^ , x 'jjylw 1. 1
w^V V

2

ONVP4 Other Solid ^ i Zj ^^& ' Z31!) ,^ J

A

^

ONVPS Other Solid p-3-^1$ ( rJ3 Y X ^J X

ONVP6 Olher Solid -3 --! ^ ^^ J^q- X

P2W8 Other Solid d'?J -q ` 53 37 X S 1^'1

d``PECIAI. INSTRUCTIONS Matrix •
1II%iN 11 I'1)SSESSIIIN Sign/Print Names
^ (ll (iam+xaSpeasnx+q^y ICesiwx^111CuAa1160.1im+W+mn-1 32,ISnuqnum-I30,
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Thermo Nutech
W.O. No. N8-08-014-7487, SDG H0187

Case Narrative

Bechtel Hanford Inc.
P.O. TRB-SBB-207925

1.0 GENERAL
Thermo Nutech Sample Delivery Group H0187 is comprised of five solid samples designated under
SAF No. 698-087 with a Project Designation of : 105-C Phase II - Verification Sampling - Concrete.

The sample was received as stated on the Chain-of-Custody documents.

2.0 ANALYSIS NOTES

2.1 Total Strontium Analyses
No problems were encountered with the analyses.

2.2 Isotopic Uranium Analyses
The U235 LCS recovery was 78%, less than the lower protocol limit of 80% but within the
3a total limit of 74-126%. The MDA's of the uranium isotopes for the LCS were greater
than the RDL, however due to the activity of the LCS the elevated MDA's are not a
problem.

2.3 Isotopic Plutonium Analyses
No problems were encountered with the analyses. Some MDA's were greater than the
RDL due to relatively low tracer yields. The samples were counted for at least 1000
minutes each in order to acheive an MDA as close to the RDL as possible.

2.4 Americium-241 Analyses
No problems were encountered with the analyses. All sample MDA's were less than the
RDL.

2.5 Gamma Scan Analyses
All MDA's were greater than the RDL's due to the limited amounts of samples received.
The aliquots for the analysis were musch less than the target 750 g.



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

5DG 7487 Client Hanford

Contact N. Joseph Verville SAMP L E SUMMARY Contract TRB-SBB-207925

Case no SDG H0187

CLIENT SAMPLE ID LOCATION MATRIX LEVEL

LAB

SAMPLE ID SAP NO

CHAIN OF

CUSTODY COLLECTED

8ONVP3 105-C SOLID N808014-01 B98-087 B98-087-23 08/03/98 12 :35

BONVP4 105-C SOLID 8808014-02 B98-087 B98-087-23 08/03/98 12: 35

BONVPS 105-C SOLID N808014-03 B98-087 B98-087-23 08/03/98 12: 53

BONVP6 105-C SOLID N808014-04 898-087 B98-087-23 08/03/98 13: 12

B0P2W8 105-C SOLID N808014-05 B98-087 B98-087-23 08/03/98 13: 37

Method Blank SOLID N808014-07 B98-087

Lab Control Sample SOLID N808014-06 B98-087

Duplicate IN808014-01) 105-C SOLID N808014-08 998-087 OB/03/98 12: 35

SAMPLE SOMMARY
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Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CS

Version 3.06
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

50G 7487 Client Hanford

Contact N. Joseph yerville Q^..' SUMMARY Contract TRB-SBB-207925

Case no SDG H0187

CHAIN OF % SAMPLE BASIS DAYS SINCE LAB DEPARTMENT

QC BATCH CUSTODY CLIENT SAMPLE ID MATRIX SOLIDS AMOUNT AMOUNT RECEIVED COLL SAMPLE ID SAMPLE ?D

7487 B98-087-23 BONVP3

BONVP4

BONVP5

BONVP6

80P2W8

SOLID 08/05/98 2 N808014-01 7487-001

SOLID 08/05/98 2 N808014-02 7487-002

SOLID 08/05/98 2 N808014-03 5487-003

SOLID 08/05/98 2 N808014-04 7487-004

SOLID 08/05/98 2 N808014-05 7487-005

Method Blank

Lab Control Sample

Duplicate ( N808014-01)

SOLID N808014-07 9489-007

SOLID N808014-06 7487-006

SOLID 08/05/98 2 N808014-08 7480-008

QC SOMMARY
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

SDG 7487 Client Hanford

Contact N. Joseph Verville P RE P BATCH SUMMARY Contract TRB-SBB-207925

Case no SDG H0187

PREPARATION ERROR PLANCHETS ANALYZED QUALI-

TEST MATRIX METHOD BATCH 2u % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERS

Alpha Spectroscopy

AM SOLID Americium 241 in Soil 2785-105 5.0 5 1 1 1/1

PU SOLID Plutonium, Isotopic in Soil 2785-105 5.0 5 1

U SOLID Uranium, Isotopic in Soil 2785-105 5.0 5 1 1 1/1

Beta Counting

SR SOLID Strontium, Total in Soil 2785-105 10.0 5 1 1 1/1

Ganma Spectroscopy

GAM SOLID Gamma Scan 2785-105 15.0 5 1 1 1/1

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample

PREP BATCH SUlMARY
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

SDG 7487 Client Hanford

Contact N. Joseph Verville WORK SUMMARY Contract TRB-SBB-207925

Case no SDG H0187

CLIENT SAMPLE ID LAB SAMPLE ID

LOCATION MATRIX COLLECTED SUP-

CUSTODY SAF No RECEIVED PLANCIET TEST FIX ANALYZED REVIEWED BY METHOD

BONVP3 N808014-01 7487-001 AM 08/19/98 08/24/98 NJV Americium 241 in Soil

105-C SOLID 08/03/98 7487-001 GAM 08/12/98 08/24/98 NJV Gamma Scan

B98-087-23 B98-087 08/05/98 1487-001 PU 08/17/98 08/24/98 NOV Plutonium, Isotopic in Soil

7487-001 SR 08/12/98 08/24/98 NJV Strontium, Total in Soil

'487-001 U 08/13/98 08/24/98 NJV Uranium, Isotopic in Soil

BONVP4 N808014-02 '487-002 AM 08/19/98 08/24/98 NOV Americium 241 in Soil

105-C SOLID 08/03/98 "487-002 GAM 08/12/98 08/24/98 NJV Gamma Scan

B98-087-23 B98-087 08/05/98 '487-002 PU 08/17/98 08/24/98 NJV Plutonium, Isotopic in Soil

'487-002 SR 08/12/98 08/24/98 NJV Strontium, Total in Soil

'487-002 U 08/13/98 08/24/98 NJV Uranium, Isotopic in Soil

BONVPS N808014-03 7487-003 AM 08/19/98 08/24/98 NOV Americium 241 in Soil

105-C SOLID 08/03/98 '487-003 GAM 08/13/98 08/24/98 NJV Gamma Scan

698-087-23 B98-087 08/05/98 '487-003 PU 08/17/98 08/24/98 NOV Plutonium, Isotopic in Soil

7487-003 SR 08/12/98 08/24/98 NJV Strontium, Total in Soil

7487-003 U 08/13/98 08/24/98 NOV Uranium, Isotopic in Soil

BONVP6 N808014-04 '487-004 AM 08/19/98 08/24/98 NSV Americium 241 in Soil

105-C SOLID 08/03/98 -487-004 3AM 08/13/98 08/24/98 NOV Gamma Scan

898-087-23 B98-087 08/05/98 -487-004 PU 08/17/98 08/24/98 NOV Plutonium, Isotopic in Soil

'487-004 SR 08/12/98 08/24/98 NOV Strontium, Total in Soil

-487-004 q 08/13/98 08/24/98 NJV Uranium, Isotopic in Soil

30P2W8 N808014-05 '487-005 AM 08/19/98 08/24/98 NOV Amer.cium 241 in Soil
105-C SOLID 08/03/98 '487-005 GAM 08/13/98 08/24/99 NJV Gamma Scan

898-087-23 898-087 08/05/98 '487-005 PU 08/17/98 08/24/98 NJV Plutonium, Isotopic in Soil

-487-005 SR 08/12/98 08/24/98 NJV Strontium, Total in Soil

'487-005 U 08/16/98 08/24/98 NJV Uranium, Isotopic in Soil

Method Blank N808014-07 7487-007 AM 08/19/98 08/24/98 NJV Americium 241 in Soil

SOLID 7487-007 GAM 08/14/98 08/24/98 NJV Gamma Scan

998-087 '487-007 PU 08/17/98 08/24/98 NOV Plutonium, Isotopic in Soil

1487-007 OR 08/12/98 08/24/98 NJV Staontium, Total in Soil

-487-007 U 08/13/98 08/24/98 NJV Uranium, Isotopic in Soil

WORK SUNMARY
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

5DG 7480 Client Hanford

Contact N. Joseph Verville WORK SUMMARY , C OA t. Contract TRB-SBB-207925

Case no SDG H0180

CLIENT SAMPLE ID LAB SAMPLE ID

LOCATION MATRIX COLLECTED SUF-

CUSTDDY SAP No RECEIVED PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD

Lab Control Sample N808014-06 7489-006 AM 08/19/98 08/24/98 NOV Americium 241 in Soil

SOLID 7487-006 GAN 08/13/98 08/24/98 NOV Gamma Scan

B98-089 7487-006 PU 08/17/98 08/24/98 NOV ?_utonium, Isotopic in Soil

7480-006 SR 08/12/98 08/24/98 NJV Strontium, Total in Soil

7487-006 U 08/13/98 08/24/98 N,N Uranium, Isotopic in Soil

Duplicate (N808014-01) N806014-08 7487-008 AM 08/19/98 08/24/98 NJV Americium 241 in Soil

105-C SOLID 08/03/98 7487-008 GAM 08/14/98 08/24/98 NJV 3amma Scan

B98-089 08/05/98 7489-008 PU 08/17/98 08/24/98 NJV Plutonium, Isotopic in Soil

7485-008 SR 08/12/98 08/24/98 NJV Strontium, Total in Soil

7487-008 U 08/13/98 08/24/98 NJV Jranium, Isotopic in Soil

TEST SAP No

COUNTS OF
METHOD

TESTS
REFERENCE

BY SAMPLE TYPE
CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL

AM B98-087 Americium 241 in Soil AN/CMPLATE 5 . I 1 8

GAM 898-087 Gamma Scan GAhII4AHI 5 - 1 . 8
PU B98-087 Plutonium, Isotopic in Soil PUPLATE 5 - 1 _ 8
SR B98-085 Strontium, Total in Soil SR8990 5 _ 1 1 8
U B98-087 Uranium, Isotopic in Soil UPLATE 5 _ 1 1 F

TOTALS 25 5 5 4C..

WORK SUMMRY

Page 2
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N808014-07

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

METHOD BLANK
Method Blank

SDG 7487 Client/Case no Hanford SDG H0187

Contact N. Joseph Verville Case no TRB-SBB-207925

Lab sample id N808014-07 Client sample id Method Blank

Dept sample id 7487-007 Material/Matrix SOLID

SAP No B98-087

ANALYTE CAS NO

RESULT

pCi/g

2o ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QIIALI-

PIERS TEST

Uranium 233/234 U-233/234 0 0 .10 0 .39 0. 30 U U

Uranium 235 15117-96-1 0 0 .12 0 .47 0. 30 U U
Uranium 238 U-238 0 0 .10 0 .39 0. 30 U U

Plutonium 238 13981-16-3 -0.091 0 .092 0 .44 0. 050 U PU

Plutonium 239/240 15117-48-3 -0.046 0 .27 0 .56 0. 050 U PU

Americium 241 14596-10-2 0.002 0 .008 0 .016 0. 050 U AM
Total Strontium SR-89/90 0.96 2 .4 5 .2 1. 0 U SR

GAMMA SCAN ANALYTES U

Potassium 40 13966-00-2 U 0 .076 U GAM
Cobalt 60 10198-40-0 U 0 .007 0. 050 U GAM
Cesium 137 10045-97-3 U 0 .006 0. 050 U GAM
Europium 152 14683-23-9 U 0. 014 0. 10 U GAM
Europium 154 15585-10-1 U 0. 020 0. 10 U CAM
Europium 155 14391-16-3 U 0. 010 0. 10 U GAM

QC-BLANK 28818

METHOD BLANKS

Page 1
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N808014-06

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

LAB CONTROL SAMPLE

--,

Lab Control Sample

SDG 7487

Contact N. Joseph Vervz=_e

Lab sample id N808014-06

Dept sample id 7487-006

Client/Case no Hanford SDG H0187

-ase no TRB-SBB-207925

Client sample id Lab Control Sample

Material/Matrix SOLID

SAF No B98-087

ANALYTE

RESULT

pCi/g

2u ERR

( COIINT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

ADDED

pCi/g

2a ERR

pCi/g

REC

%

3u LMTS

(TOTAL)

PROTOCOL

LIMITS

Uranium 233/234 8.4 1.7 0.80 0.30 U 9.50 0.38 88 72-128 80-120

Uranium 235 6.1 1.3 0.36 0.30 U 7.78 0.31 78 74-126 80-120

Uranium 238 9.5 1.7 0.77 0.30 U 9.80 0.39 97 72-128 80-126

Plutonium 238 48 3.4 0.18 0.050 PU 50.6 2.0 95 86-114 80-120

Plutonium 239/240 52 3.6 0.18 0.050 PU 52.9 2.1 98 96-114 80-120

Americium 241 4.4 0.33 0.015 0.050 AM 4.80 0.19 92 86-114 80-120

Total Strontium 120 11 5.5 1.0 SR 112 4.5 107 77-123

GAMMA SCAN ANALYTES U

Cobalt 60 0.29 0.017 0.008 0.050 GAM 0.333 0.013 87 78-122 80-120

Cesium 137 0.32 0.014 0.010 0.050 GAM 0.352 0.014 91 78-122 80-120

QC-LCS 28817

LAB CONTROL SAMPLES

Page 1
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Protocol Hanford

Version Ver 1.0

Form DVD-LCS

Version 3.06

Report date 08/27/98



TMA/RICHMOND __

N808014-08

SAMPLE DELIVERY GROUP H0187 ^

BONVP3

DUPLICATE

5DG 7487 Client/Case no Hanford SDG H0187

Contact N. Joseoh Verville Case no TRB-SBB-207925

DUPLICATE ORIGINAL

Lab sample id N808014-08 Lab sample id N808014-01 Client sample :d BONVP3

Dept sample id 7487-008 Dept sample id 7487-001 Location/Matr:x 105-C SOLID

Received 08/05/98 Collected 08/03/98 12:35

Custody/SAF No B98-087-23 B98-087

ANALYTE

DUPLICATE

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

ORIGINAL

pCi/g

2u ERR

( COUNT)

MDA

pCi/g

QUALI-

PIERS

RPD

%

3u PROT

TOT LIMIT

Uranium 233/234 0.54 0.23 0.17 0.30 D 0.44 0.25 0.23 20 104

Uranium 235 0 0.053 0.20 0.30 U U 0 0.071 0.27 U -

Uranium 238 0.59 0.23 0.17 0.30 U 0.35 0.15 0.23 51 96

Plutonium 238 0 0.009 0.034 0.050 U PU 0.004 0.030 0.054 U -

Plutonium 239/240 0.088 0.045 0.034 0.050 PU 0.14 0.047 0.029 46 86

Americium 241 0.037 0.028 0.035 0.050 J AM 0.081 0.029 0.021 75 103

Total Strontium 1.5 0.42 0.50 1.0 SR 2.1 0.53 0.59 33 50

GAMMA SCAN ANALYTES U U

Potassium 40 9.5 1.5 1.0 GAM 8.2 1.7 1.1 15 50

Cobalt 60 1,8 0.21 0.16 0.050 GAM 2.1 0.21 0.12 15 39

Cesium 137 5.2 0.24 0.14 0.050 GAM 5.3 0.24 0.14 2 33

Europium 152 0.36 0.22 0.30 0.10 GAM U 0.34 U 6 176

Europium 154 U 0.32 0.10 U CAM U 0.34 U -

Europium 155 U 0.25 0.10 U GAM U 0.20 U -

Radium 226 0.50 0.18 0.21 0.10 GAM 0.45 0.2_ 0.22 11 93

Radium 228 U 0.20 J GAM 0.66 0.46 0.51 26 176

Thorium 228 0.53 0.19 0.21 (;AM 0.44 '3.15 0.16 19 81

Thorrum 232 U GAM 0.66 0.4'c 0.51 26 176

QC-DUPq1 28819

DUPLICATES
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N808014-01

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

DATA SHEET

SDG 7487

Contact N. Joseph Verville

Lab sample id N808014-01

Dept sample id 7487-001

Received 08/05/98

Client/Case no Hanford SDG H0187

Case no TRB-SBB-207925

Client sample in BONVP3

Location/Matrix 105-C SOLID

Collected 08/03/98 12:35

Custody/SAF No B98-087-23 B98-087

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Uranium 233/234 U-233/234 0.44 0 .25 0 .23 0 .30 U

Uranium 235 15117-96-1 0 0 .071 0 .27 0 .30 U U

Uranium 238 U-238 0.35 0 .19 0 .23 0 .30 U

Plutonium 238 13981-16-3 0.004 0 .030 0 .054 0 .050 U PU

Plutonium 239/240 15117-48-3 0.14 0 .047 0 .029 0 .050 PU

Americium 241 14596-10-2 0.081 0 .029 0 .021 0 .050 AM

Total Strontium SR-89/90 2.1 0 .53 0. 59 1. 0 SR
GAMMA SCAN ANALYTES U

Potassium 40 13966-00-2 8.2 1 .7 1. 1 GAM
Cobalt 60 10198-40-0 2.1 0 .21 0. 12 0. 050 GAM
Cesium 137 10045-97-3 5.3 0 .24 0. 14 0. 050 GAM
Europium 152 14683-23-9 U 0. 34 0. 10 U GAM
Europium 154 15585-10-1 U 0. 34 0. 10 U GAM
Europium 155 14391-16-3 U 0. 20 0. 10 U GAM
Radium 226 13982-63-3 0.45 0 .21 0. 22 0. 10 GAM
Radium 228 15262-20-1 0.66 0 .46 0. 51 0. 20 GAM
Thorium 228 14274-82-9 0.44 0 .15 0. 16 GAM
Thorium 232 7440-29-1 0.66 0 .46 0. 51 GAM

DATA SHEETS

Page 1

SUMMARY DATA SECTION

Page 11

Lab id TMANC

Protocol Hanford

version Ver 1.0

Form DVD-DS

Version 3.06

Report date 08/27/98
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N808014-02

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

DATA SHEET
BONVP4

SDG 7487 Client/Case no Hanford SDG H0187

Contact N. Joseph Verville Case no TRB-SBB-207925

Lab sample id N808014-02 Client sample id BGNVP4

Dept sample id 7487-002 Location/Matrix 105-C SOLID

Received 08/05/98 Collected 08/03/98 12:35

Custody/SAF No B98-087-23 B98-087

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

PIERS TEST

Uranium 233/234 U-233/234 0.52 0 .22 0 .20 0 .30 U
Uranium 235 15117-96-1 0.095 0 .13 0 .24 0 .30 U U
Uranium 238 U-238 0.34 0 .22 0 .20 0 .30 U
Plutonium 238 13981-16-3 0.013 0 .020 0 .034 0 .050 U PU
Plutonium 239/240 15117-48-3 0.060 0 .026 0 .019 0 .050 PU
Americium 241 14596-10-2 0.035 0 .032 0 .045 0 .050 U AM
Total Strontium SR-89/90 0.92 0 .35 0 .50 1 .0 J SR
GAMMA SCAN ANALYTES U
Potassium 40 13966-00-2 6.9 1 .2 0 .86 GAM
Cobalt 60 10198-40-0 2.1 0 .18 0 .11 0. 050 GAM
Cesium 137 10045-97-3 4.5 0 .20 0 .13 0. 050 GAM
Europium 152 14683-23-9 0.23 0 .17 0 .26 0. 10 U GAM
Europium 154 15585-10-1 U 0 .30 0. 10 U GAM
Europium 155 14391-16-3 U 0 .22 0. 10 U GAM
Radium 226 13982-63-3 0.33 0 .19 0 .23 0. 10 GAM
Radium 228 15262-20-1 0.54 0 .39 0. 46 0. 20 GAM
Thorium 228 14274-82-9 0.41 0 .14 0. 16 GAM
Thorium 232 7440-29-1 0.54 0 .39 0. 46 GAM

DATA SHEETS

Page 2

SUMMARY DATA SECTION

Page 12

Lab id TMANC
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Version Ver 1.0
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Version 3.06
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N808014-03

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

DATA SHEET

SDG 7487

Contact N. Joseph Verville

Lab sample id N808014-03

Dept sample id 7487-003

Received 08/05/98

Client/Case no Hanford SDG H0187

Case no TRB-SBB-207925

Client sample id BONVP5

Location/Matrix 105-C SOLID

Collected 08/03/98 12:53

Custody/SAF No B98-087-23 398-087

ANALYTE CAS NO

RESULT

pCi/g

2o ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Uranium 233/234 U-233/234 0.65 0 .24 0.17 0 .30 U
Uranium 235 15117-96-1 0 0 .055 0.21 0 .30 U U
Uranium 238 U-238 0.41 0 .19 0.17 0 .30 U

Plutonium 238 13981-16-3 -0.003 0 .012 0.025 0 .050 U PU
Plutonium 239/240 15117-48-3 0.037 0 .015 0.014 0 .050 J PU
Americium 241 14596-10-2 0.022 0 .016 0.016 0 .050 J AM
Total Strontium SR-89/90 0.86 0 .34 0,49 1 .0 J SR
GAMMA SCAN ANALYTES U

Potassium 40 13966-00-2 6.7 1 .5 1.2 GAM
Cobalt 60 10198-40-0 0.27 0 .15 0.14 0. 050 GAM
Cesium 137 10045-97-3 2.4 0 .20 0.13 0. 050 GAM
Europium 152 14683-23-9 U 0.30 0. 10 U GAM
Europium 154 15585-10-1 U 0.39 0. 10 U GAM
Europium 155 14391-16-3 U 0.20 0. 10 U GAM
Radium 226 13982-63-3 0.50 0 .22 0.22 0. 10 GAM
Thorium 228 14274-82-9 0.55 0 .18 0.17 GAM

DATA SHEETS

Page 3

SUMMARY DATA SECTION
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Lab id TMANC

Protocol Hanford

Version Ver 1.0
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Version 3.06
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N808014-04

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

DATA SHEET

SDG 7487

Contact N. Joseph Verville

Lab sample id N808014-04

Dept sample id 7487-004

Received 08/05/98

Client/Case no Hanford SDG H0187

Case no TRB-SBB-207925

Client sample id BONVP6

Location/Matrix 105-C SOLID

Collected 08/03/98 13:12

Custody/SAF No B98-087-23 B98-087

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

PIERS TEST

Uranium 233/234 U-233/234 0.50 0 .26 0 .24 0 .30 U

Uranium 235 15117-96-1 0 0 .076 0 .29 0 .30 U U
Uranium 238 U-238 0.54 0 .27 0 .24 0. 30 U
Plutonium 238 13981-16-3 0.016 0 .033 0 .054 0. 050 U PU
Plutonium 239/240 15117-48-3 0.24 0 .058 0 .030 0. 050 PU
Americium 241 14596-10-2 0.11 0 .033 0 .018 0. 050 AM
Total Strontium SR-89/90 4.5 0 .66 0 .53 1. 0 SR
GAMMA SCAN ANALYTES U

Potassium 40 13966-00-2 7.5 1 .4 0 .95 GAM
Cobalt 60 10198-40-0 1.5 0 .19 0 .14 0. 050 GAM
Cesium 137 10045-97-3 9.0 0 .29 0 .15 0. 050 GAM
Europium 152 14683-23-9 U 0 .36 0. 10 U GAM
Europium 154 15585-10-1 U 0 .39 0. 10 U GAM
Europium 155 14391-16-3 U 0. 27 0. 10 U GAM
Radium 226 13982-63-3 0.44 0 .21 0. 25 0. 10 GAM
Thorium 228 14274-82-9 0.44 0 .16 0. 19 GAM

DATA SHEETS

Page 4

SUMMARY DATA SECTION

Page 14

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.^6

Report date 08/27/98

BONVP6



N808014-05

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

DATA SHEET

SDG 7487

Contact N. Joseph Verville

Lab sample id N808014-05

Dept sample id 7487-005

Received 08/05/98

Client/Case no Hanford SDG H0187

Case no TRB-SBB-207925

Client sample id B0P2W8

Location/Matrix 105-C SOLID

Collected 08/03/98 13:37

Custody/SAF No B98-087-23 B98-087

ANALYTE CAS NO

RESULT

pCi/g

20 ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Uranium 233/234 U-233/234 0.59 0 .16 0.073 0 .30 U
Uranium 235 15117-96-1 0.012 0 .023 0.088 0 .30 U U

Uranium 238 U-238 0.46 0 .14 0.073 0 .30 U
Plutonium 238 13981-16-3 0.055 0 .037 0.056 0 .050 U PU

Plutonium 239/240 15117-48-3 0.75 0 .14 0.050 0 .050 PU

Americium 241 14596-10-2 0.37 0 .063 0.017 0 .050 AM
Total Strontium SR-89/90 66 3 .6 0.75 1 .0 SR
GAMMA SCAN ANALYTES U

Potassium 40 13966-00-2 7.7 1 .5 1.1 GAM

Cobalt 60 10198-40-0 1.3 0 .18 0.12 0. 050 GAM
Cesium 137 10045-97-3 160 1 .1 0.31 0. 050 GAM
Europium 152 14683-23-9 U 1.1 0. 10 U GAM
Europium 154 15585-10-1 U 0.39 0. 10 U GAM
Europium 155 14391-16-3 U 0.59 0. 10 U GAM
Radium 226 13982-63-3 0.35 0 .30 0.40 0. 10 U GAM
Thorium 228 14274-82-9 0.33 0. 30 0.41 U GAM

DATA SHEETS

Page 5

SUMMARY DATA SECTION

Page 15

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 08/27/98

B0P2W8



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

Test AM Matrix SOLID Client Hanford

SDO 7487 METHOD SUMMARY Contract TRE-SHE-207925

Contact N. Joseph Vervale AMERICIUM 241 IN SOIL Case no SDO H0187

ALPHA SPECTROSCOPY

RESULTS
LAB RAW SUF- Americium

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 241

Preparation batch 2785-105

HONVP3 N808014-01 7487-001 0.081

BONVP4 N808014-02 7487-002 U

90NVP5 N809014-03 7487-003 0.022 J

BONVP6 N808014-04 7487-004 0.11

BOP2W8 N808014-05 7487-005 0.37

BLX (QC ID=28818) N808014-07 7487-007 U

LCS (QC ID=28817) N808014-06 7487-006 ok

Duplicate (N808014-01) N808014-08 7487-DOB ok .I

Nominal values and limits from method RDLs (pCi/g) 0.050

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % k min keV KeV HELD PREPARED YZED DEIBCTOR

Preparation batch 2785-105 2a prep error 5. 0 t Reference Lab Notebook #2785 pg . 105

BONVP3 N808014-01 0.021 1.00 54 768 16 08/18/98 08/19 SS-004

BONVP4 N808014-02 0.045 1.00 50 768 16 08/18/98 08/19 SS-009

60NVP5 N808014-03 0.016 1.00 74 768 16 08/18/98 08/19 SS-010

BDNVP6 4808014-04 0.018 1.00 68 768 16 08/18/98 08/19 SS-011

00P2W8 N808014-05 0.017 1.00 68 768 16 08/18/98 08/19 SS-0.2

BLK (QC ID=28818) N808014-07 0.016 1.00 72 76B 08/18/98 08/19 30-014

LCS (QC 10=28817) N808014-06 0.015 1.00 76 768 08/18/98 08/19 05-013

Duplicate (N808014-01) F808014-08 0.035 1.00 34 768 16 08/18/98 08/19 SS-015

(QC ZD=28819)

Nominal values and limits from method 0.050 1.00 20-105 700 100 180

METHOD SUMMARIES

Page 1

SUMMARY DATA SECTION

Page 16

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

lersion 3.06

Report date 08/27/98



Test AM Matrix SOLID

SDG 7487

Contact N. Joseph Verville

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

METHOD SUMMARY, cont
AMERICIUM 241 IN SOIL

ALPHA SPECTROSCOPY

PROCEDURES REFERENCE

EP-060

EP-070

EP-940

EP-960

EP-008

AM/CMPLATE

Soil Preparation, rev 0

Soil Dissolution, rev 0

Plutonium Purification, rev 0

Americium-Curium Purification, rev 0

Heavy Elements Electroplating, rev 0

METHOD SUMMARIES

Page 2

.4[MMARY DATA SECTION

Page 17

Client Hanford

Contract TRS-SBB-207925

Case no SDG H0187

AVERAGES ± 2 SD MDA 0.023 0.022

FOR 8 SAMPLES YIELD 62 x 29 ^

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

'Jersion 3.06

Report date 08/27/98



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

Test PU Matrix SOLID . Client Hanford

SDG 7487 METHOD SUMMARY Contract TRB-SBB-207925

Contact N. Joseoh Verville PLUTONIUM, ISOTOPIC IN SOIL Case no SDG H0187

ALPHA SPECTROSCOPY

RESULTS
LAB RAW SUF- Plutonium Plutonium

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 238 239/240

Preparation batch 2785-105

BONVP3 N808014-01 7487-001 U 0.14

BONVP4 N808014-02 7487-002 U 0.060

BONVPS N808014-03 7487-003 U 0.037 J

BONVP6 N808014-04 7487-004 U 0.24

B0P2W8 N808014-05 7487-005 0.055 U 0.75

BLK (QC 10=28818) N808014-07 7487-007 U U

LCS (QC 10=28817) N808014-06 7487-006 ok ok

Duplicate ( N808014-01) N808014-08 7487-008 - U ok

Nominal values and limits from method RDLS (pCi/g) 0.050 0.050

METHOD PERFORMANCE
LAB RAN SUP- MAX FIDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLI6NT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % in keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 2785- 105 2s prep error 5. 0 % Reference Lab Notebook #2785 pg . 105

BONVP3 N808014-01 0.054 1.00 27 1175 14 08/14/98 08/17 SS-035

BONVP4 N808014-02 0.034 1.00 40 1175 14 08/14/98 08/17 SS-036

BONVPS N808014-03 0.025 1.00 69 1175 14 08/14/98 08/17 58-037

BONVP6 N808014-04 0.054 1.00 36 1175 14 08/14/98 08/17 55-041

80P2W8 N808014-05 0.056 1.00 21 1176 14 08/14/98 08/17 SS-043

BLK (QC 10=28818) N808014-07 0.56 0.100 25 1042 00/14/98 08/17 58-011

LCS (QC 10=28817) N808014-06 0.18 0.100 60 1176 08/14/98 08/17 SS-044

Duplicate IN808014-011 N808014-08 0.034 1.00 26 1042 14 08/14/98 08/17 SS-012

(QC ID=28819)

Nominal values and limits from method 0.050 0.100 20-105 10 100 180

METHOD SUM4ARIES

Page 3

SUIMIARY DATA SECTION

Page 18

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 08/27/98



Test PU Matrix SOL:D

SDG 7487

Co:itact N. Joseph Verville

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

METHOD SUMMARY, cont
PLUTONIUM, ISOTOPIC IN SOIL

ALPHA SPECTROSCOPY

PROCEDURES REFERENCE PUPLATE

EP-060 Soil Preparation, rev C

EP-070 Soil Dissolution, rev 0

EP-940 Plutonium Purification, rev 0

EP-008 Heavy Elements Electroplating, rev 0

METHOD SUMMRIES

Page 4

SUtR1ARY DATA SECTION

Page 19

Client Hanford

Contract TRB-SBB-207925

Case no SDG H0187

AVERAGES t 2 SD MDA 0.12 0.37

FOR 8 SAMPLES YIELD

=

38 35

Lab id TMANC

Protocol Hanford

version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 08/29/98



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

Test U Matrix SOLID Client Hanford

SDG 7487 METHOD SUMMARY Contract TRB-SBB-207925

Contact N. Joseph Verville URANIUM, ISOTOPIC IN SOIL Case no SDG H0187

ALPHA SPECTROSCOPY

RESULTS
LAB RAW SUF- 1: Uranium 2: Uranium 3: Uranium

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 233/234 235 238

RESULT RATIOS (i)

1-3 20 2,3 2a

Preparation batch 2785-105

BONVP3 N808014-01 7487-001 0.44 U 0.35 126 99 0 20

BONVP4 N808014-02 7487-002 0.52 U 0.34 153 118 28 42

BONVP5 N808014-03 7 487-003 0.65 U 0.41 159 94 0 13

BONVP6 N808014-04 7487-004 0.50 U 0.54 93 67 0 14

EOP2W8 N808014-05 7487-005 0.59 U 0.46 128 52 3 5

ELK (QC ID=28818) N808014-07 7487-007 U U U

LCS IQC 10=28817) N808014-06 7487-006 ok LOW ok

Duplicate ( N808014-01) N808014-08 7487-008 ok - U ok 92 53 0 9

Nominal values and limits from method RDLs (pCi/g) 0.30 0.30 0.30 100 4

Averages 125 5

METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % in keV KeV HELD PREPARED YZBD DETECTOR

Preparation batch 2785-105 2c prep error 5.0 % Reference Lab Notebook #2785 pg. 105

BONVP3 N808014-01 0.27 1.00 73 54

BONVP4 N808014-02 0.24 1.00 83 54

BONVP5 N808014-03 0.21 1.00 98 54

BONVP6 N808014-04 0.29 1.00 70 54

90P2W8 N808014-05 0.088 1.00 87 41

P.LK IQC 10=288181 5808014-07 0.47 0.500 82 54

L.'S iQC ID=28817) N808014-06 0.80 0.500 107 54

Duplicate (12808014-01 N808014-08 0.20 1.00 96 54

(QC ID=288191

Nominal values and limits from method 0.30 0.500 30-105 150 100

METHOD SUMMARIES

Page 5

SUMMARY DATA SECTION

Page 20

10 08/13/98 08/13 SS-035

10 08/13/98 08/13 88-036

10 08/13/98 08/13 33-03'

10 08/13/98 08/13 SS-038

13 08/13/98 08/16 SS-035

08/13/98 08/13 SS-045

08/13/98 08/13 SS-044

10 08/13/98 08/13 SS-046

180

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 08/27/98



Test U Matrix SOLID

SDG 7487

Contact N. Joseph Vervi'_le

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

METHOD SUMMARY, cont
URANIUM, ISOTOPIC IN SOIL

ALPHA SPECTROSCOPY

PROCEDURES REFERENCE UPLATE

EP-060 Soil Preparation, rev 0

EP-070 Soil Dissolution, rev 0

EP-910 Uranium Purification, rev 0

EP-008 Heavy Elements Electroplating, rev 0

METHOD SOMMRIES

Page 6

SUMMARY DATA SECTION

Page 21

Client Hanford

Contract TRB-SBB-207925

Case no SDG H0187

AVERAGES t 2 SD MDA 0.32 _ 0.04

FOR 8 SAMPLES YIELD 87

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version I.^E

Report date 08/27/98



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

Test SR Matrix SOLID Client Hanford

SDG 7487 METHOD SUMMARY Contract TRB-SBB-207925

Contact N. Joseph Verville STRONTIUM. TOTAL IN SOIL Case no SDG F.0187

BETA COUNTING

RESULTS
LAB RAW SUP- Total

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Strontium

Preparation batch 2785-105

BONVP3 N808014-01 7487-001 2.1

BONVP4 N808014-02 7487-002 0.92 J

BONVPS N808014-03 7487-003 0.86 J

BONVP6 N808014-04 7487-004 4.5

B0P2W8 N808014-05 7487-005 66

BLX (QC ID=28818) N808014-07 7487-007 V

LCS (QC 10=28817) N808014-06 7487-006 ok

Duplicate IN808014-01) N808014-08 7487-008 ok

Nominal values and limits from method RDLs (pCi/g) 1.0

METHOD PERFORMANCE
LAB RAN SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % } in keV ReV HELD PREPARED YZED DETECTOR

Preparation batch 2785-105 2o prep error 10 .0 b Reference Lab Notebook #2785 pg . 105

BONVP3 N808014-01 0.59 1.00 80 50 9 08/12/98 08/12 GRB-217

BONVP4 N808014-02 0.50 1.00 86 50 9 08/12/98 08/12 GRB-218

BONVP5 N808014-03 0.49 1.00 84 50 9 08/12/98 08/12 GRB-219

BONVP6 N808014-04 0.53 1.00 85 50 9 08/12/98 08/12 GRB-206

80P2W8 N808014-05 0.75 1.00 86 50 9 08/12/98 08/12 GRB-229

BLK IQC 10=288181 14808014-07 5.2 0.100 80 50 08/12/99 08/12 GRB-232

LCS IQC 10=288177 N808014-06 5.5 0.100 75 50 08/12/98 38/12 0R2-230

Duplicate (N808014-01) N808014-08 0.50 1.00 87 50 9 08/12/92 08/12 GRB-232

(QC ID=28819)

Nominal values and limits from method 1.0 0.100 20-105 150 180

PROCEDURES REFERENCE SR8990

EP-060 Soil Preparation, rev 0

EP-070 Soil Dissolution, rev 0

EP-500 Strontium-89,90 - Purification, rev0

METHOD SUMMARIES

Page 7

SUMMARY DATA SECTION

Page 22

AVERAGES ± 2 SD MDA 1.2 t 4.4

FOR 8 SAMPLES YIELD 33 8

:ab in TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

.erscon 3.06

Report daCe 08/27/98



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

Test GAM Matrix SOLID

sDG 7487 METHOD SUMMARY
Cot.tact N. Joseph Verville GAMMA SCAN

GAMNA SPECTROSCOPY

RESULTS
LAB RAN SUF-

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Cobalt 60 Cesium 137

100

Preparation batch 2785-105

BONVP3 N808014-01

BONVP4 N808014-02

BONVPS N808014-03

BONVP6 N809014-04

BOP2W8 N808014-05

BLK (QC ID=28818) NB08014-07

LCS (QC 10=28817) N808014-06

Duplicate ( N808014-01) N808014-08

Nominal values and limits from method

7487-001 2-1 5.3

7487-002 2.1 4.5

7487-003 0.27 2.4

7487-004 1.5 9.0

7487-005 1.3 160

7487-007 U U

7487-006 ok ok

7487-008 ok ok

RDLS (pCi/g) 0.050 0.050

METHOD PERFORMANCE
LAB RAW SOF- MAX MDA ALIQ PREP DILII- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % 2 min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 2785-105 2s prep error 15.0 % Reference Lab Notebook #2785 pg. 105

BONVP3 N808014-01 0.32 52.0 507

BONVP4 N808014-02 0.24 51.5 507

BONVPS N808014-03 0.27 49.5 422

BONVP6 N808014-04 0.25 50.0 422

B0P2W8 N808014-05 0.33 49.1 523

ELK (QC ID=28818) N808014-07 0.012 750 410

LCS (QC 10=288171 N808014-06 0.010 "150 523

Duplicate iN808014-01) N808014-08 0.28 52.0 410

(QC ZD=28819)

Nominal values and limits from method 0.050 750

PROCEDURES REFERENCE GAMMAHI

EP-060 Soil Preparation, rev 0

EP-100 Ge(Li) Preparation for Environmental Samples,

rev 0

METHOD SDIRAARIES

Page 8

SUI4MRY DATA SECTION

Page 23

Client Hanford

Contract TRB-SBB-207925

Case no SDG H0187

9 08/12/98 08/12 P0,01,00

9 08/12/98 08/12 PD,03,00

10 08/12/98 08/13 PD,01,00

10 08/12/98 08/13 PD,03,00

10 08/12/98 08/13 PD,01,00

08/12/98 08/14 PD,01,00

08/12/98 08/13 P0,03,00

11 08/12/98 08/14 P0,03,00

180

AVERAGES 2 2 SD MDA 0.21 0.26

FOR 8 SAMPLES YIELD r

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 08/27/98



SDG 7487

Contact N. Joseph Verville

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

REPORT GUIDE

SAMPLE SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG H0187

The Sample and QC Summary Reports show all samples, including QC

samples, reported in one Sample Delivery Group (SDG).

The Sample Summary Report fully identifies client samples and gives the

corresponding lab sample identification. The QC Summary Report shows at

the sample level how the lab organized the samples into batches and

generated QC samples. The Preparation Batch and Method Summary Reports

show this at the analysis level.

The following notes apply to these reports:

^ LAB SAMPLE ID is the lab's primary identification for a sample.

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one

assigned by a radiochemistry department in a lab.

^ CLIENT SAMPLE ID is the client's primary identification for a

sample. It includes any sample preparation done by the client

that is necessary to identify the sample.

; QC BATCH is a lab assigned code that groups samples to be

processed and QCed together. These samples should have similar

matrices.

QC BATCH is not necessarily the same as SDG, which reflects

samples received and reported together.

^ All Lab Control Samples, Method Blanks, Duplicates and Matrix

Spikes are shown that QC any of the samples. Due to possible

reanalyses, not all results for all these QC samples may be

relevant to the SDG. The Lab Control Sample, Method Blank,

Duplicate, Matrix Spike and Method Summary Reports detail these
relationships.

REPORT GUIDES

Page 1

Si1MMARY DATA SECTION

Page 24

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-RG

Version 3.06

Report date 08/27/98



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

SDG 7487 Client Hanford

Contact N . Joseph Verville R E P O R T G U I D E Contract TRB-SBB-207925

Case no SDG H0187

PREPARATION BATCH SUMMARY

The Preparation Batch Summary Report shows all preparation batches in

one Sample Delivery Group (SDG) with information necessary to check the

completeness and consistency of the SDG.

The following notes apply to this report:

* The preparation batches are shown in the same order as the

Method Summary Reports are printed.

* Only analyses of planchets relevant to the SDG are included.

* Each preparation batch should have at least one Method Blank

and LCS in it to validate client sample results.

* The QUALIFIERS shown are all qualifiers other than U, J, B, L

and H that occur on any analysis in the preparation batch. The

Method Summary Report has these qualifiers on a per sample

basis.

These qualifiers should be reviewed as follows:

X Some data has been manually entered or modified.

Transcription errors are possible.

P One or more results are 'preliminary'. The data is not

ready for final reporting.

2 There were two or more results for one analyte on one

planchet imported at one time. The results in DVD may

not be the same as on the raw data sheets.

Other lab defined qualifiers may occur. In general, these
should be addressed in the SDG narrative.

REPORT GUIDES

Page 2

SUMMARY DATA SECTION

Page 25

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-RG

Version 3.06

Report date 08/27/98



SDG 7487

Contact N. Joseph Verville

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

REPORT GUIDE

WORK SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG H0187

The Work Summary Report shows all samples, including QC samples, and all

relevant analyses in one Sample Delivery Group (SDG). This report is

often useful as supporting documentation for an invoice.

The following notes apply to this report:

* TEST is a code for the method used to measure associated

analytes. Results and related information for each analyte

are on the Data Sheet Report. In special cases, a test code

used in the summary data section is not the same as in

associated raw data. In this case, both codes are shown on the

Work Summary.

* SUFFIX is the lab's code to distinguish multiple analyses

(recounts, reworks, reanalyses) of a fraction of the sample.

The suffix indicates which result is being reported. An empty

suffix normally identifies the first attempt to analyze the

sample.

* The LAB SAMPLE ID, TEST and SUFFIX uniquely identify all

supporting data for a result. The Method Summary Report for

each TEST has method performance data, such as yield, for each

lab sample id and suffix and procedures used in the method.

* PLANCHET is an alternate lab identifier for work done for one

test. It, combined with the TEST and SUFFIX, may be the best

link to raw data.

* For QC samples, only analyses that directly QC some regular

sample are shown. The Lab Control Sample, Method Blank,

Duplicate, Matrix Spike and Method Summary Reports detail these

relationships.

* The SAS (Special Analytical Services) Number is a client or lab

assigned code that reflects special processing for samples, such

as rapid turn around. Counts of tests done are lists by SAS

number since it is likely to affect prices.

REPORT GUIDES

Page 3

SUMMARY DATA SECTION

Page 26
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Form DVD-RG
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SDG 7487

Contact N. Joseph Verville

TMA/RICHMOND
SAMPLE DELIVERY GROUP R0187

REPORT GUIDE

DATA SHEET

Client Hanford

Contract TRB-SBB-207925

Case no SDG H0187

The Data Sheet Report shows all results and primary supporting

information for one client sample or Method Blank. This report

corresponds to both the CLP Inorganics and Organics Data Sheet.

The following notes apply to this report:

* TEST is a code for the method used to measure an analyte. If

the TEST is empty, no data is available; the analyte was not

analyzed for.

* The LAB SAMPLE ?D and TEST uniquely identify work within the

Summary Data Section of a Data Package. The Work Summary and

Method Summary Reports further identify raw data that underlies

this work.

The Method Summary Report for each TEST has method performance

data, such as yield, for each Lab Sample ID and a list of

procedures used in the method.

* ERRORs can be labeled TOTAL or COUNT. TOTAL implies a

preparation (non-counting method) error has been added, as

square root of sum of squares, to the counting error denoted by

COUNT. The preoaration errors, which may vary by preparation

batch, are shown on the Method Summary Report.

* A RESULT can be 'N.R.' (Not Reported). This means the lab did

this work but chooses not to report it now, possibly because it

was reported at another time.

* When reporting a Method Blank, a RESULT can be 'N.A.' (Not

Applicable). This means there is no reported client sample work

in the same preparation batch as the Blank's result. This is

likely to occur when the Method Blank is associated with

reanalyses of selected work for a few samples in the SDG.

The following qualifiers are defined by the DUD system:

U The RESULT is less than the MDA (Minimum Detectable Activity).

REPORT GUIDES

Page 4

SUMMARY DATA SECTION

Page 27

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-RG

Version 3.06

Report date 08/27/98



SDG 7487

Contact N. Joseph Verville

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

GUIDE, cont.

DATA SHEET

Client Hanford
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If the MDA is blank, the ERROR is used as the limit.

J The RESULT is less than the RDL ( Required Detection Limit) and

no U qualifier is assigned.

B A Method Blank associated with this sample had a result without

a U flag and, after correcting for possibly different aliquots,

that result is greater than or equal to the MDA for this sample.

Normally, B is not assigned if U is. When method blank

subtraction is shown on this report, B flags are assigned based

on the unsubtracted values while U's are assigned based on the

subtracted ones. Both flags can be assigned in this case.

For each sample result, all Method Blank results in the same

preparation batch are compared. The Method Summary Report

documents this and other QC relationships.

L Some Lab Control Sample that QC's this sample had a low

recovery. The lab can disable assignment of this qualifier.

H Similar to 'L' except the recovery was high.

P The RESULT is 'preliminary'

X Some data necessary to compute the RESULT, ERROR or MDA was

manually entered or modified.

2 There were two or more results available for this analyte. The

reported result may not be the same as in the raw data.

Other qualifiers are lab defined. Definitions should be in the

SDG narrative.

The following values are underlined to indicate possible problems:

* An MDA is underlined if it is bigger than its RDL.
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* An ERROR is underlined if the 1.645 sigma counting error is

bigger than both the MDA and the RESULT, implying that the MDA

may not be a good estimate of the 'real' minimum detectable

activity.

* A negative RESULT is underlined if it is less than the negative

of its 2 sigma counting ERROR.

* When reporting a Method Blank, a RESULT is underlined if

greater than its MDA. If the MDA is blank, the 2 sigma counting

error is used in the comparison.
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LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results, recoveries and primary

supporting information for one Lab Control Sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar

usage. Refer to its Report Guide for details.

* An amount ADDED is the lab's value for the actual amount spiked

into this sample with its ERROR an estimate of the error of this

amount.

An amount added is underlined if its ratio to the corresponding

RDL is outside protocol specified limits.

* REC (Recovery) is RESULT divided by ADDED expressed as a

percent.

* The first, computed limits for the recovery reflect;

1. The error of RESULT, including that introduced by

rounding the result prior to printing.

If the limits are labeled (TOTAL), they include

preparation error in the result. If labeled (COUNT),

they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the

center of the computed limits.

* The second limits are protocol defined upper and lower QC limits

for the recovery.

* The recovery is underlined if it is outside either of these

ranges.
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The Duplicate Report shows all results, differences and primary

supporting information for one Duplicate and associated Original sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar

usage. This applies both to the Duplicate and Original sample

data. Refer to the Data Sheet Report Guide for details.

If the Duplicate has data for a TEST and the lab did not do this

test to the Original, the Original's RESULTs are underlined.

• The RPD (Relative Percent Difference) is the absolute value of

the difference of the RESULTs divided by their average expressed

as a percent.

If both RESULTs are less than their MDAs, no RPD is computed and

a '- is printed.

For an analyte, if the lab did work for both samples but has

data for only one, the MDA from the sample with data is used as

the other's result in the RPD.

* The first, computed limit is the sum, as square root of sum of

squares, of the errors of the results divided by the average

result as a percent, hence the relative error of the difference

rather than the error of the relative difference. The errors

include those introduced by rounding the RESULTS prior to

printing.

If this limit is labeled TOT, it includes the preparation error
in the RESULTs. If labeled CNT, it does not.

This value reported for this limit is at most 999.

* The second limit for the RPD is the larger of:

1. A fixed percentage specified in the protocol.
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2. A protocol factor (typically 2) times the average MDA as

a percent of the average result. This limit applies

when the results are close to the MDAs.

' The RPD is underlined if it is greater than either limit.

^ If specified by the lab, the second limit column is replaced by

the Difference Error Ratio (DER), which is the absolute value

of the difference of the results divided by the quadratic sum of

their one sigma errors, the same errors as used in the first

limit.

Except for differences due to rounding, the DER is the

same as the RPD divided by the first RPD limit with the

limit scaled to 1 sigma.

^ The DER is underlined if it is greater than the sigma factor,

typically 2 or 3, shown in the header for the first RPD limit.
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The Matrix Spike Report shows all results, recoveries and primary

supporting information for one Matrix Spike and associated Original

sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar

usage. This applies both to the Spiked and Original sample

data. Refer to the Data Sheet Report Guide for details.

If the Spike has data for a TEST and the lab did not do this

test to the Original, the Original's RESULTs are underlined.

* An amount ADDED is the lab's value for the actual amount spiked

into the Spike sample with its ERROR an estimate of the error of

this amount.

An amount is underlined if its ratio to the corresponding RDL is

outside protocol specified limits.

" REC ( Recovery) is the Spike RESULT minus the Original RESULT

divided by ADDED expressed as a percent.

* The first, computed limits for the recovery reflect:

1. The errors of the two RESULTs, including those

introduced by rounding them prior to printing.

If the limits are labeled (TOTAL), they include

preparation error in the result. If labeled (COUNT),

they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the

center of the computed limits.

* The second limits are protocol defined upper and lower QC limits
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for the recovery.

These limits are left blank if the Original RESULT is more than

a protocol defined factor (typically 4) times ADDED. This is a

way of accounting for that when the spike is small compared to

the amount in the original sample, the recovery is unreliable.

* The recovery is underlined (out of spec) if it is outside either

of these ranges.
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The Method Summary Report has two tables. One shows up to five results

measured using one method. The other has performance data for the

method. There is one report for each TEST, as used on the Data Sheet

Report.

The following notes apply to this report:

* Each table is subdivided into sections, one for each preparation

batch. A preparation batch is a group of aliquots prepared at

roughly the same time in one work area of the lab using the same

method.

There should be Lab Control Sample and Method Blank results in

each preparation batch since this close correspondence makes the

QC meaningful. Depending on lab policy, Duplicates need not

occur in each batch since they QC sample dependencies such as

matrix effects.

* The RAW TEST column shows the test code used in the raw data to

identify a particular analysis if it is different than the test

code in the header of the report. This occurs in special cases

due to method specific details about how the lab labels work.

The Lab Sample or Planchet ID combined with the (Raw) Test Code

and Suffix uniquely identify the raw data for each analysis.

* If a result is less than both its MDA and RDL, it is replaced by
just 'U' on this report. If it is greater than or equal to the
RDL but less than the MDA, the result is shown with a'U' flag.

The J and X flags are as on the data sheet.

* Non-U results for Method Blanks are underlined to indicate
possible contamination of other samples in the preparation
batch. The Method Blank Report has supporting data.

* Lab Control Sample and Matrix Spike results are shown as: ok, No

data, LOW or HIGH, with the last two underlined. 'No data'
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means no amount ADDED was specified. 'LOW and 'HIGH'

correspond to when the recovery is underlined on the Lab Control

Sample or Matrix Spike Report. See these reports for supporting

data.

* Duplicate sample results are shown as: ok, No data, or OUT, with

the last two underlined. 'No data, means there was no original

sample data found for this duplicate. 'OUT' corresponds to when

the RPD is underlined on the Duplicate Report. See this report

for supporting data.

* If the MDA column is labeled 'MAX MDA', there was more than one

result measured by the reported method and the MDA shown is the

largest MDA. If not all these results have the same RDL, the

MAX MDA reflects only those results with RDL equal to the

smallest one.

MDAs are underlined if greater than the printed RDL.

* Aliquots are underlined if less than the nominal value specified

for the method.

` Prepareation factors are underlined if greater than the nominal

value specified for the method.

' Dilution factors are underlined if greater than the nominal

value specified for the method.

^ Residues are underlined if outside the range specified for the
method. Residues are not printed if yields are.

^ Yields, which may be gravimetric, radiometric or some type of
recovery depending on the method, are underlined if outside the
range specified for the method.

a Efficiencies are underlined if outside the range specified for

the method. Efficiencies are detector and geometry dependent so

this test is only approximate.

REPORT GUIDES

Page 13

SUMMARY DATA SECTION

Page 36

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-RG

Version 3.06

Report date 08/27/98



SOG 7487

Contact N. Joseph Verville

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0187

GUIDE, cont.

METHOD SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG H0187

* Count times are underlined if less than the nominal value

specified for the method.

* Resolutions (as FWHM; Full Width at Half Max) are underlined if

greater than the method specified limit.

* Tracer drifts are underlined if their absolute values are

greater than the method specified limit. Tracer drifts are

not printed if percent moistures are.

* Days Held are underlined if greater than the holding time

specified in the protocol.

* Analysis dates are underlined if before their planchet's

preparation date or, if a limit is specified, too far after

it.

For some methods, ratios as percentages and error estimates for them are
computed for pairs of results. A ratio column header like '1-3' means
the ratio of the first result column and the third result column.

Ratios are not computed for Lab Control Sample, Method Blank or
Matrix Spike results since their matrices are not necessarily

similar to client samples'.

The error estimate for a ratio of results from one planchet reflects
only counting errors since other errors should be correlated. For a
ratio involving different planchets, if QC limits are computed based on
total errors, the error for the ratio allows for the preparation errors
for the planchets.

The ratio is underlined (out of spec) if the absolute value of its
difference from the nominal value is greater than its error estimate.
If no nominal value is specified, this test is not done.

For Gross Alpha or Gross Beta results, there may be a column showing the

sum of other Alpha or Beta emitters. This sum includes all relevant
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results in the D'.'J database, whether reported or not. Results in the

sum are weighted by a particles/decay value specified by the lab for

each relevant analyte. Results less than their MDA are not included.

No sums are computed for Lab Control, Method Blank or Matrix Spike

samples since their various planchets may not be physically related.

If a ratio of total isotopic to Gross Alpha or Beta is shown, the error

for the ratio reflects both the error in the Gross result and the sum,

as square root of sum of squares, of the errors in the isotopic results.

For total elemental uranium or thorium results, there may be a column

showing the total weight computed from associated isotopic results.

Ignoring results less than their MDAS, this is a weighted sum of the

isotopic results. The weights depend on the molecular weight and

half-life of each isotope so as to convert activities (decays) to weight

(atoms).

If a ratio of total computed to measured elemental uranium or thorium is

shown, the error 'or the ratio reflects the errors in all the

measurements.
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RFSH-SOW-93-0003
Revision 5

Figure 1

SAMPLE CHECK-IN LIST

DatefTme Received: I w-b S.G.#:

Work Order Number. 1`3 - °/,^ SAF #:

Shipping Container ID: Chain of Custody # Ofr Y t6,067-23

Custody Seals on shipping container intact?

Custody Seals dated and signed?

Chain-of-Custody record present?

Cooler temperature

1.

2.

3.

4.

5.

6.

7.

VermicUlite/packing materials is

NUmber of samples in shipping container.

Sample holding times exceeded?

Yes (q^No ( ]

Yes [-]'No ( ]

Yes WNo ( ]

Wet [ ] Dry [ J

^ 5 ^ars

Yes (j No [J

8. Samples have:
r' tape

custody seals

9. Samples are:
in good condition
broken

hazard labels
___Za-ppropriate sample labels

leaking
have air bubbles

10. Where any anomalies identified in sample receipt?

11. Description of anomalies (include sample numbers):

Sample

Yes ( ] No (J-

Date: SZ S /

Telephoned To: ^ On' By
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